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PHOSPHODIESTERASE INHIBITORS 

Field of the lavention 

The present invention relates to isoxazoline derivatives and their analogues, which 
5 can be used as phosphodiesterase (PDE) type IV selective inhibitors. Compounds 
disclosed herein can be useful in the treatment of AIDS, asthma, arthritis, bronchitis, 
chronic obstructive pulmonary disease (COPD), psoriasis, allergic rhinitis, shock, atopic 
dermatitis, Crohn's disease, adult respiratory distress syndrome (ARDS), eosinophilic 
granuloma, allergic conjunctivitis, osteoarthritis, ulcerative colitis and other inflammatory 
10 diseases especially in hmnans. Processes for the preparation of disclosed compounds, 
pharmaceutical compositions containing the disclosed compoxmds, and their use as PDE 
type IV selective inhibitors, are provided. 

Background of the Inv^tion 

It is knovm that cycUc adenosine-3 ',5 '-monophosphate (cAMP) exhibits an 
15 important role of acting as an intracellxilar secondary messenger (E.W- Sutherland, and 
T,W. Roll> PhannacoLRev,1960,12, 265). Its intracellular hydrolysis to adenosine 5'- 
monophosphate (AMP) causes mmib^ of inflammatory conditions which are not limited 
to psoriasis, allergic rhinitis, shock, atopic dermatitis, Crohn's disease, adult respiratory 
distress syndrome (ARDS), eosinophilic granuloma, allergic conjunctivitis, osteoarthritis, 
20 ulcerative coUtis. The most important role in the control of cAMP (as well as of cGMP) 
level is played by cyclic nucleotide phosphodiesterases (PDE) which represents a 
biochemically and functionally, highly variable superfamily of the enzyme; eight distinct 
famiUes with more than 15 gene products are currently recognized. Although PDE I, PDE 
n, PDE m, PDE rV, and PDE Vn all use c AMP as a substrate, only PDE IV and PDE VU 
25 are highly selective for hydrolysis of cAMP. Inhibitors of PDE, particularly the PDE IV 
inhibitors, such as rolipram or Ro-1724 are therefore known as cAMP-enhancers. Immune 
cells contain type IV and type IE PDE, the PDE IV type being prevalent in human 
mononuclear cells. Thus the inhibition of phosphodiesterase type IV has been a target for 
modulation and, accordingly, for therapeutic intervention in a range of disease processes. 
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The initial observation that xanthine derivatives, theophylline and caffeine inhibit 
the hydrolysis of cAMP led to the discovery of the required hydrolytic activity in the 
cyclic nucleotide phosphodiesterase (PDE) enzymes. More recently, distinct classes of 
PDE have been recognized (J.A. Bervo and D.H. Reifsnyder, TIPS, 1990, 1 1, 150), and 
5 their selective inhibition has led to improved drug therapy (CD. Nicholus, R.A. ChalUss 
and M. Shahid, TIPS, 1991, 12, 19). Thus it was recognized that inhibition of PDE IV 
could lead to inhibition of inflammatory mediator release (M. W. Verghese et. al, J. Mol. 
Cell. CardioL. 1989, 12 (Suppl.II), S 61) and airway smooth muscle relaxation. 

U.S. Patent No. 5,686,434 (National stage of WO 95/14680) discloses 3-aryl-2- 
10 isoxazolines as anti-in fl amm atory agents. U.S. Patent Nos. 6,1 14,367 and 5, 869,5 1 1 
(National stage of WO 95/24398) disclose isoxazoline compounds as inhibitors of TNF 
release. WO 95/14681 discloses a series of isoxazoline compounds as anti-inflammatory 
agents. WO 02/100332 discloses isoxazoline compounds having macrophage inhibitory 
fitctor (MIF) antagonist activity. 

15 Summarv of the Invention 

The present invention provides isoxazoline derivatives and their analogues, which 
can be used for the treatment of AIDS, asthma, arthritis, bronchitis, chronic obstructive 
pulmonary disease (COPD), psoriasis, allergic rhinitis, shock, atopic dermatitis, Crohn's 
disease, adult respiratory distress syndrome (ARDS), eosinophiUc granuloma, aUergic 
20 conjunctivitis, osteoarthritis, ulcerative coUtis and other inflammatory diseases, and the 
processes for the synthesis of these compounds. 

Pharmaceutically acceptable salts, pharmaceutically acceptable solvates, 
enantiomers, diastereomers or N-oxides of these compounds having the same type of 
activity are also provided. 

25 Pharmaceutical compositions containing the compounds, which may also contain 

pharmaceutically acceptable carries or diluents, can be used for the treatment of AIDS, 
asthma, arthritis, bronchitis, chronic obstructive pulmonary disease (COPD), psoriasis, 
allergic rhinitis, shock, atopic dermatitis, Crohn's disease, adult respiratory distress 
syndrome, eosinophiUc granuloma, allergic conjunctivitis, osteoarthritis, ulcerative cohtis 

30 and other inflammatory diseases. 
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Other aspects will be set forth in the accompanying description which follows and 
m part will be apparent from the description or may be learnt by the practice of the 
invention. 

In accordance with one aspect, there are provided compounds having the structure 
of Formula I: 



Y 




R2 Ri 
Formula I 



their pharmaceutically acceptable salts, phannaceutically acceptable solvates, 
enantiomers, diastereomers or N-oxides. 

When X is oxygen in Formula I: 

Ri can represent: hydrogen; alkyl; alkenyl; alkynyl; cycloalkyl; cyano; nitro; amino; 
substituted amino; hydroxyl; alkoxy; aryloxy; COR' or COOR' (wherein R' can be 
hydrogen, alkyl, alkenyl, alkynyl, (un)saturated cycloalkyl, aryl, aralkyl, heterocyclyl, 
(heterocyclyl)alkyl, or (heteroaryl)alkyl); aryl; aralkyl; heteroaryl; heterocyclyl; 
(heteroaryl) alkyl; (heterocyclyl) alkyl; (CH2)i-40R' (wherein R' is as defined above, but 
also including hydroxy); C(=0)NRxRy (wherein Rx and Ry can be independently selected 
fix)m hydrogen, alkyl, C3-6 alkenyl, C3-6 alkynyl, (un)saturated cycloalkyl, aryl, aralkyl, 
heteroaryl, heterocyclyl, heteroarylalkyl, or heterocyclylalkyl); or (CH2)m-C(=0)R3 
[wherein m is an integer in the range of 0-2 and R3 can be optionally substituted Rp or R<, 
(wherein Rp can be a 4-12 membered (im)saturated monocyclic or bicycUc ring containing 
1-4 heteroatom(s) selected firom N, O aad S whereia the ring can be attached to 
(CH2)inC(=0) through N and Rq can be a 4-12 membered (un)saturated monocyclic or 
bicycUc ring containing 0-4 heteroatom(s) selected from the group consisting of N, O and 
S wherein the ring can be attached to (CH2)niC(=0) througih C) and wherein the 
substituents of R3 can be one or more of: alkyl, alkenyl, alkynyl, (un)saturated cycloalkyl, 
halogen, hydroxyl, alkoxy, aryloxy, nitro, cyano, amino, substituted amino, hydroxyaUcyl, 
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oxo, acyl, optionally substituted atnino (wherein the substituents are selected from Ci-Ce 
alkyl, aryl, aralkyl, or cycloaDcyl), aryl, carboxyl, alkaryl, carbamoyl, alkyl ether, 
C(=0)NR5R6 (wherein R5 and are independently selected from hydrogen, alkyl, 
alkenyl, C3-6 alkynyl, aryl, and aralkyl), optionally substituted monocychc or bicychc 4-12 
5 membered carbocychc ring systCTi (wherein the optional substituent(s) is/are selected 

■ 

from alkyl, alkenyl, alkynyl, halogen, hydroxyl, and alkoxy), heteroaryl, heterocyclyl, 
heteroarylalkyl, or heterocyclylalkyl], 

R2 can represent: cyano; heteroaryl; heterocyclyl; or (CH2)nNHCOR7 (wherein n 
represents an integer 1 to 6 and R7 can represent hydrogen, alkyl, alkenyl, alkynyl, 
10 (\m)saturated , cycloalkyl, alkoxy, aryloxy, aryl, aralkyl, heteroaryl, heterocyclyl, 

(CH2)mOR' wherein R' is the same as defined above, or NRxRy wherein Rx and Ry are the 

* 

same as defined above). 

R4 can represent: hydrogen; alkyl; halogen; cyano; carboxy; or C(=0)NRxRy wherein Rx 
and Ry are the same as defined above. 

15 Xi and X2 can be independently selected from: hydrogen; alkyl; alkenyl; alkynyl; 
cycloalkyl; acyl; aryl; aralkyl; heteroaryl; heterocyclyl; (heteroaryl)alkyl; or 
(heterocyclyl)alkyL 

Y can represent: an oxygen atom; a sulphur atom; or NR (wherein R is selected from 
hydrogen, alkyl, alkenyl, alkynyl, un(saturated) cycloalkyl, acyl, aryl, aralkyl, heteroaryl, 
20 heterocyclyl, (heteroaryl)alkyl, or (heterocyclyl)alkyl). 

Yi and Y2 can be independently selected from: hydrogen; alkyl; nitro; cyano; halogen; 
OR wherein R is the same as defined earlier; SR wherein R is the same as defined earher; 
NHR wherein R is the same as defined earher; COOR'; or COR' wherein R' is the same 
as defined above. 

25 Further, Yi and X2, Xi and Y2, Xi and X2 may togeth^ form a cyclic ring fiised with the 
ring A containing 3-5 carbon atoms within the ring and having 1-3 heteroatoms selected 
fromN, OorS. 

When X is NRg or S wherein Rg is hydrogen, lower alkyl (Ci-Ce) or aryl: 
Ri, R4, Xi, X2, Y, Yi and Y2 are the same as defined above. 
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R2 can represent: (CH)nNHCOR7 (wherein n represents an integer 1 to 6 and R7 is the 
same as defined above), with the provisio that when R2 is heterocyclyl, Ri can not be 
(CH2)mOR', C(=0)NRxRy or (CH2VC(=0)R3. 

In one particular embodiment, there are provided compoimds having the structure 
5 of Formula XXXn, 



10 




Rl7 

Formula XXXn 



their phaimaceutically acceptable salts, pharmaceutically acceptable solvates, 
enantiom^, diastereomers or N-oxides. 

15 In such compounds of Formula XXXII, 

Y, Yi, Y2, Ri and R4 can be as defined for Formula I; 
Xi can be alkyl; 

X2 can be alkyl, cycloalkyl, or aralkyl; 

X3, X4, X5 and X6 can be independently selected firom C, CH, CH2, CO, CS, NH, N, O 
20 and S; 

Ri5, R16, and R17 can be independently selected firom no atom, alkyl, COCH3, COOC2H5, 
NH2, NH-cyclopropyl, CN and SH; and 

represents an optional double bond. 



Z5 In another embodiment, there are provided compounds having the structure of 

Formula XXXm, 
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Y-X2 



R18 

FonnulaXXXni 



their phaimaceutically acceptable salts, phannaceutically acceptable solvates, 

enantiomers, diastereomers or N-oxides. 

In such compounds of Formula XXXin, 

Y, Yi, Y2, Xi, X2, Ri and R4 can be as defined for Formula I; 

X7 can be O or S; and 

R18 can represent hydrogen, alkyl, aryl, heteroaryl, cycloalkyl, or heterocyclyl. 

Jn yet another embodiment, there are provided compounds having the structure of 
Formula XXXIV, 



their pharmaceutically acceptable salts, phannaceutically acceptable solvates, 
enantiomers, diastereomers or N-oxides, 

In such compoimds of Formula XXXIV, 

Y, Yi, Y2, Xi, X2, Ri and R4 can be as defined for Formula I; and 

Ri9 can represent cyano, -CONHNH2, -C(NH2)=N.0-C(0)R', (CH2)„NHCOR7 or 6- 
membered heteroaryl, wherein R', R7 and n are the same as defined for Formula L 



Formula XXXIV 




Y— X2 



The following definitions apply to terms as used herein: 
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The tenn "alkyl," unless otherwise specified, refers to a monoradical branched or 
imbranched saturated hydrocarbon chain having from 1 to 20 carbon atoms. This term can 
be exemplified by groups such as methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, 
sec-butyl, t-butyl, n-pentyl, isopentyl, neopentyl, n-hexyl, n-decyl, tetradecyl, and the like. 
S Alkyl groups may be substituted further with one or more substituents selected from 
alkenyl, aHcynyl, alkoxy, cycloalkyl, cycloalkenyl, acyl, acylamino, acyloxy, 
alkoxycaibonylamino, azido, cyano, halogen, hydroxy, oxo, thiocarbonyl, carboxy, 
carboxyalkyl, aryl, heterocyclyl, heteroaryl, arylthio, thiol, aUcylthio, aryloxy, nitro, 
aminosulfonyl, aminocarbonylamino, -NHC(=0)Rf, -NRfR<,, -C(=0)NRfRq, 

10 -NHC(=0)NRfR<i., -C(=0)heteroaryl, C(=0)heterocyclyl, -0-C(=0)NRfR<j {whereinRf 
and Rq are independently selected from alkyl, alkenyl, cycloalkyl, cycloalkenyl, aryl, 
aralkyl, heterocyclyl, heteroaiyl, heterocyclylalkyl, heteroarylalkyl}, nitro, or -SOaR^ 
(wherein is alkyl, alkenyl, alkynyl, cycloalkyl, aralkyl, aryl, heterocyclyl, heteroaryl, 
heteroarylalkyl or heterocyclylalkyl). Unless otherwise constrained by the definition, 

15 alkyl substituents may be further substituted by 1-3 substituents selected from alkyl, 

carboxy, -NR^, -C(=0)NRfRq, -0C(=0) NRfRq , -NHC(=0)NR^lq (wherein Rf and Rq 
are the same as defined earlier), hydroxy, alkoxy, halogen, CF3, cyano, and-SOaR^, 
(wherein Re are the same as defined earlier); or an alkyl group also may be interrupted by 
1-5 atoms of groups independently selected fix>m oxygen, sulfiir or -NRa- (wherein Ra is 

20 selected from hydrogen, alkyl, cycloalkyl, alkenyl, cycloalkenyl, alkynyl, aryl, acyl, 
aralkyl, -C(==0)ORf (wherein Rf is the same as defined earlier), SO2R6 (where R6 is as 
defined earlier), or -C(=0)NRfRq (wherein and Rq are as defined earlier)} . Unless 
otherwise constrained by the definition, all substituents may be substituted frtrther by 1-3 
substituents selected from alkyl, carboxy, -NR^^, -C (=0)]SIR^, -0-C(=0)NRfRq 

25 (wherein Rf and Rq are the same as defined earlier) hydroxy, alkoxy, halogen, CF3, cyano, 
and -~S02R6 (where R^ is same as defined earlier); or an alkyl group as defined above that 
has both substituents as defined above and is also interrupted by 1-5 atoms or groups as 
defined above. 

The term "alkenyl," unless otherwise specified, refers to a monoradical of a 
30 branched or unbranched unsaturated hydrocarbon group having from 2 to 20 carbon atoms 
with cis, trans, or geminal geometry. In the event that alkenyl is attached to a heteroatom, 
the double bond caimot be alpha to the heteroatom. Alkenyl groups may be substituted 
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further with one or more substituents selected ftom alkyl, alkynyl, alkoxy, cycloalkyl, 
cycloalkenyl, acyl, acylamino, acyloxy, -NHC (=0)Rf, -NRfRq, -C(=0)NR^, 
-NHC(=0)NRfR«i, -0-C(=0)]SIRfR<i (wherein Rf and R<, are the same as defined earlier), 
alkoxycarbonylamino, azido, cyano, halogen, hydroxy, oxo, thiocarbonyl, carboxy, 
arylthio, thiol, alkylthio, aryl, aralkyl, aryloxy, heterocyclyl, heteroaryl, heterocyclyl alkyl, 
heteroaryl alkyl, aminosulfonyl, aminocarbonylamino, alkoxyamino, nitro, or SOaR^ 
(wherein R6 are is same as defined earlier). Unless otherwise constrained by the 
definition, alkenyl substituente optionally may be substituted fiirtherby 1-3 substituents 
selected firom alkyl, carboxy, hydroxy, alkoxy, halogen, -CF3, cyano, -NR^, 
-C(=0)NRdEi<i, -0-C(=0)NRfR<i (wherein Rf and R, are the same as defined earUer) and 
-S02R5( where R^ is same as defined earlier). 

The tenn "alkynyl," unless otherwise specified, refers to a monoradical of an 
unsaturated hydrocarbon, having fix>m 2 to 20 carbon atoms. In the event that alkynyl is 
attached to a heteroatom, the triple bond cannot be alpha to the heteroatom. Alkynyl 
groups may be substituted fiirther with one or more substituents selected from alkyl, 
alkenyU alkoxy, cycloalkyl, cycloalkenyl, acyl, acylamino, acyloxy, alkoxycarbonylamino, 
azido, cyano, halogen, hydroxy, 0x0, thiocarbonyl, carboxy, arylthio, thiol, alkylthio, aryl, 
aralkyl, aryloxy, aminosulfonyl, aminocarbonylamino, nitro, heterocyclyl, heteroaryl, 
heterocyclylalkyl, heteroarylalkyl. -NHC(=0)Rf; -NR^. ->fliC(=0)]SIR^l<, , 
-C(=0)NRfR<„ -0-C(=0)KR^ (wherein Rf and Rq are the same as defined earlier), or 
-SO2R6 (wherein Re is as defined earlier). Unless otherwise constrained by the definition, 
alkynyl substituents optionally may be substituted fiirther by 1-3 substituents selected 
fix>m alkyl, carboxy, carboxyalkyl, hydroxy, alkoxy, halogen, CF3, -NRfRq, -C(=0)NR^, 
-NHC(=0)NR^ , -C(=0)]SIR^ (wherein Rf and R<j are the same as defined earUer), 
cyano, or -SOzRe (where R« is same as defined earlier). 

The term "cycloalkyl," unless otherwise specified, refers to cyclic alkyl gcoxxps of 
from 3 to 20 carbon atoms having a single cyclic ring or multiple condensed rings, \siiich 
may optionally contain one or more olefinic bonds, unless otherwise constrained by the 
definitioiL Such cycloalkyl groups can include, for example, single ring structures, 
including cyclopropyl, cyclobutyl, cyclooctyl, cyclopentenyU and the Uke, or multiple ring 
stractures, including adamantanyl, and bicyclo [2.2.1] heptane, or cyclic alkyl groups to 
which is fiised an aryl group, for example, indane, and the like. Spiro and fiised ring 
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structures can also be included. Cycloalkyl groups may be substituted further with one or 
more substituents selected from alkyl, alkenyl, alkynyl, alkoxy, cycloalkyl, cycloalkenyl, 
acyl, acylamino, acyloxy, alkoxycarbonylamino, azido, cyano, halogen, hydroxy, oxo, 
thiocarbonyl, carboxy, carboxyalkyl, arylthio, thiol, alkylthio, aryl, aralkyl, aryloxy, 
aminosulfonyl, aminocarbonylamino, -NR^, -NHC(==0)NRfRq, -NHC(=0)Rf, 
-C(=0)NRfRq, -0-C(=0)NRfRq (wherein Rf and Rq are the same as defined earlier), nitro, 
heterocyclyl, heteroaryl, heterocyclylalkyl, heteroarylalkyl, or SO2-R6 (wherein Rs is same 
as defined earlier). Unless otherwise constrained by the defiboition, cycloalkyl substituents 
optionally may be substituted finrther by 1-3 substituents selected from alkyl, carboxy, 
hydroxy, alkoxy, halogen, CF3, -NR^, -C(=0)NR^, -NHC(==0)NR^ , 
-0-C(=0)NRfRq (wherein Rf and Rq are the same as defined earher), cyano or -SO2R6 
(where R6 is same as defined earlier). 

The term "alkoxy" denotes the group O-alkyl, wherein alkyl is the same as defined 

above. 

The term "aryl," unless otherwise specified, refers to carbocycUc aromatic groups, 
for example, phenyl, biphenyl or napthyl ring and the like, optionally substituted with 1 to 
3 substituents selected from halogen (e.g., F, CI, Br, 1), hydroxy, alkyl, alkenyl, alkynyl, 
cycloalkyl, alkoxy, acyl, aryloxy, CF3, cyano, nitro, COORe (wherein Re is hydrogen, 
alkyl, alkenyl, cycloalkyl, aralkyl, heterocyclylalkyl, heteroarylalkyl), NHC(=0)Rf, 
-NRfRq, -C(=0)NRfR<i, -NHC(=0)NRfRq , -0-C(=0)NR^i<i (wherein Rf and R<i are the 
same as defined earlier), -SO2R6 (wherein Re is same as defined earher), carboxy, 
heterocyclyl, heteroaryl, heterocyclylalkyl, heteroarylalkyl or amino carbonyl amino. The 
aryl group optionally may be fused with a cycloalkyl group, wherein the cycloalkyl group 
may optionally contain heteroatoms selected from O, N or S. 

The term "aralkyl," unless otherwise specified, refers to alkyl-aryl linked through 
an alkyl portion (wherein alkyl is as defined above) and the alkyl portion contains 1-6 
carbon atoms and aryl is as defined below. Examples of aralkyl groups include benzyl, 
ethylphenyl and flie like. 

The term "araJkenyl," unless otherwise specified, refers to alkenyl-aryl linked 
through alkenyl (wherein alkenyl is as defined above) portion and the alkenyl portion 
contains 1 to 6 carbon atoms and aryl is as defined below. 

The term "aryloxy" denotes the group O-aryl, wherein aryl is as defined above. 
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The term "carboxy/* as defined herein, refers to -C(=0)OH. 
The term ^Tieteroaryl," unless otherwise specified, refers to an aromatic ring 
structure containing 5 or 6 ring atoms, or a bicycUc aromatic group having firom 8 to 10 
ring atoms, with one or more heteroatom(s) independently selected firom N, O or S 
5 optionally substituted with 1 to 4 substituent(s) selected firom halogen (e.g., F, CI, Br, I), 
hydroxy, alkyl, alkenyl, alkynyl, cycloalkyl, acyl, carboxy, aryl, alkoxy, aralkyl, cyano, 
nitro, heterocyclyl, heteroaryl, -NRfR<,, CH=NOH, -(CH2)wC(=0)Rg {wherein w is an 
integer from 0-4 and Rg is hydrogen, hydroxy, ORf, NRfRq, -NHORz or -NHOH}, 
-C(=0)NRfRq and-NHC(=0)]SIRfR<i, -SO2R6, -0-C(=0)NR^lci, "0-G(=0)R5 

10 -0-C(=0)ORf (whereiu Re, Rf and R<, are as defined earUer, and Rz is alkyl, cycloalkyl, 
aryl, heteroaryl, heterocyclyl, heteroarylalkyl or heterocyclylalkyl). Unless otherwise 
constrained by the definition, the substituents are attached to a ring atom, carbon or 
heteroatom in the ring. Examples of heteroaryl groups include oxazolyl, imidazolyl, 
pyrrolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, tetrazolyl, thiazolyl, oxadiazolyl, benzoimidazolyl, 

15 thiadiazolyl, pyridinyl, pyridazinyl, pyrimidinyl, pyrazinyl, thienyl, isoxazolyl, triazinyl, 
fiaranyl, benzofiiranyl, indolyl, benzothiazolyl, or benzoxazolyl, and the like. 

The term ^heterocyclyl," unless otherwise specified, refers to a non-aromatic 
monocyclic or bicyclic cycloalkyl group having 5 to 10 atoms wherein 1 to 4 carbon atoms 
in a ring are replaced by heteroatoms selected from O, S or N, and optionally are 

20 benzofiised or fijised heteroaryl having 5-6 ring members and/or optionally are substituted, 
wherein the substituents are selected from halogen (e.g., F, CI, Br, I), hydroxy, alkyl, 
alkenyl, alkynyl, cycloalkyl, acyl, aryl, alkoxy, alkaryl, cyano, nitro, 0x0, carboxy, 
heterocyclyl, heteroaryl, -0-C(=0)Rf, -0-C(K))OR6 -C(=0)NR^l<„ SO2R6, 
-0-C(=0)NR^, -NHC(=0)NRiRq, -NRfR<, (wherein Re. Rf and R<, are as defined earlier) 

25 or guanidine. Heterocyclyl can optionally include rings having one or more double bonds. 
Unless otherwise constrained by the definition, the substituents are attached to the ring 
atom, i.e,, carbon or heteroatom in the ring. Also, unless otherwise constrained by the 
definition, the heterocyclyl ring optionally may contain one or more olefinic bond(s). 
Examples of heterocyclyl groups include oxazolidinyl, tetrahydrofiiranyl, dihydrofiiranyl, 

30 dihydropyridinyU dihydroisoxazolyl, dihydrobenzofiaryl, azabicyclohexyl, dihydroindolyl, 
pyridinyl, isoindole 1,3-dione, piperidinyl or piperazinyL 
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'*Heteroarylalkyr' refers to alkyl-heteroaryl group linked through alkyl portion, 
wherein the alkyl and heteroaryl are as defined earlier. 

'Beterocyclylalkyr* refers to alkyl-heterocyclyl group linked through alkyl 
portion, wherein the alkyl and heterocyclyl are as defined earlier. 
5 "Acyl" refers to -C(=0)R" whorein R" is selected fix)m hydrogen, alkyl, 

cycloalkyl, aryl, aralkyl, heteroaryl, heterocyclyl, heteroarylalkyl or heterocyclylalkyl. 

"Alkylcarbonyl" refers to -C(=0)R", wherein R" is selected firom alkyl, 
cycloalkyl, aryl, aralkyl, heteroaryl, heterocyclyl, heteroarylaUcyl or heterocyclylalkyl. 

"Alkylcarboxy*' refers to -O-C(=0)R", wherein R" is selected firom alkyl, 
10 cycloalkyl, aryl, aralkyl, heteroaryl, heterocyclyl, heteroarylalkyl or heterocyclylalkyl. 

"Andne,'' unless otherwise specified, refers to -NH2. "Substituted amine,*' unless 
otherwise specified, refers to -N (Rkh^ wherein each Rk independently is selected firom 
hydrogen {provided that both R^ groups are not hydrogen (defined as "amino")}, alkyl, 
alkenyl, alkynyl, aralkyl, cycloalkyl, aryl, heteroaryl, heterocyclyl, heterocyclylalkyl, 

1 5 heteroarylalkyl, acyl, SO2R6 (wherein R<5 is as defined above), -C(=0)NRfR<, , 
NHC(=0)NRfR<,, or -NHC(=0)ORf (wherein Rf and R<, are as defined earUer)., 

*Thiocaibonyl" refers to -C(=S)H. "Substituted thiocarbonyF* refers to-C(=S)R", 
wherein R" is selected firom alkyl, cycloalkyl, aryl, aralkyl, heteroaryl, heterocyclyl, 
heteroarylalkyl or heterocyclylalkyl, amine or substituted amine. 

20 Unless otherwise constrained by the definition, all substituents optioiudly may be 

substituted fiirther by 1-3 substituents selected firom alkyl, aralkyl, cycloalkyl, aryl, 
heteroaryl, heterocyclyl, carboxy, caiboxyalkyl, hydroxy, alkoxy, halogen, CF3, cyano, 
-C(=T)NRfRq, -0(C=0)NR^ (wherein Rf, Rq and T are the same as defined earUer) and 
-OC(=T)NR^E^,, -SO2R6 (where Re is the same as defined earlier). 

25 The term "leaving group" refers to groups that exhibit or potentially exhibit the 

properties of beiQg labile under the synthetic conditions and also, of being readily 
separated firom synthetic products under defined conditions. Examples of leaving groups 
include, but are not Umited to, halogen {e.g., F, CI, Br, I), triflates, tosylate, mesylates, 
alkoxy, thioalkoxy, or hydroxy radicals and the like. 

30 The term '"protecting groups" refers to moieties that prevent chemical reaction at a 

location of a molecule intended to be left unaffected during chemical modification of such 
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molecule. Unless otherwise specified, protecting groups may be used on groups, such as 
hydroxy, amino, or carboxy. Examples of protecting groups are found in T. W. Greene and 
P.G.M. Wuts, 'Trotective Groups in Organic Synthesis'', l""^ Ed., John Wiley and Sons, 
New York, N,Y., which is incorporated herein by reference. The species of the carboxyUc 
protecting groups, amino protecting groups or hydroxy protecting groups employed are 
not critical, as long as the derivatised moieties/moiety is/are stable to conditions of 
subsequent reactions and can be removed without disrupting the remainder of the 
molecule. 

The temi "phaimaceutically acceptable salts" refers to derivatives of compounds 
that can be modified by forming their corresponding acid or base salts. Examples of 
pharmaceutically acceptable salts include, but are not limited to, mineral or organic acids 
salts of basic residues (such as amines), or alkali or organic salts of acidic residues (such 
as carboxylic acids), and the like. . ' 

The compounds provided herein can be used for treating AIDS, asthma, arthritis, 
bronchitis, chronic obstructive puhnonary disease, psoriasis, allergic rhinitis, shock, atopic 
dermatitis, Crohn's disease, adult respiratory distress syndrome, eosinophihc granuloma, 
allergic conjunctivitis, osteoarthritis, ulcerative coUtis and other inflammatory diseases. 

In accordance with yet another aspect, there are provided processes for the 
preparation of the compoimds as described herein. 

Detailed Description of the Invention 

The compoimds described herein may be prepared by techniques well known in the 
art and familiar to the average synthetic organic cheoodst. In addition, the compounds of 
present invention may be prepared by the following reaction sequences as depicted in 
schemes I, lA, IB, n, m, IV and V. 
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Sdieme 1 




Foimula U Foznjula HI Foiinnla IV 



^(wbeoRrifCN) 




FonnulaVIKa) FommlaVn 



The compounds of Foimula Vn (a) can be prepared according to Scheme I. Thus, 
reacting a compound of Formula n with compound of Formula XzZ (wherein Z is 
halogen) to give a compoxmd of Formula m [wherein Xi, X2 (except hydrogen), Yi and Y2 
are the same as defined earlier], which on reaction with hydroxylamine hydrochloride 
gives a compound of Formula IV, which on treatment with a compound of Formula V 
gives a compound of Formula VI (wherein Ri and R4 are the same as defined earUer and 
Rr represents [(CH2)nCN, COOH, COOCH3, CHO or pyridyl, wherein n is 0 to 2)], which 
on reaction with hydroxylamine hydrochloride (when Rr is CN) to give a compound of 
Formula Vn, which is finally reacted with a compoimd of Formula (R'C0)20 to give a 
compound of Formula* VI[(a) ( wherein R' is the san as defined earlier) • 

The reaction of a compound of Formula n with a compound of Formula X2Z to 
give a compound of Formula HI can be carried out in a solvent, for example, 
tetrahydrofiiran, dimethylformamide, dimethylsulphoxide or acetonitrile. 

The reaction of a compound of Formula n with compound of Formula X2Z can be 
carried out in the presence of potassium iodide and an inorganic base, for example, sodium 
carbonate, sodium bicarbonate, potassium carbonate or potassium bicarbonate. 

The reaction of a compound of Formula HI with hydroxylamine hydrochloride to 
give a compound of Formula IV can be carried out in the presence of sodium acetate or 
potassium acetate in a solv^it , for example, methanol, ethanol, propanol or n-butanoL 

The reaction of a compound of Formula IV with a compound of Formula V to give 
a compound of Formula VI can be carried out in the presence of sodium hypochlorite in a 
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solvent, for example, tetrahydrofuran, dimethylfoimamide, dimethylsulphoxide or 
acetonitrile. 

The reaction of a compound of Fomiula VI with hydroxylaoMne hydrochloride to 
give a compoimd of Formula VII can be carried out in a solvent, for example, 
tetrahydrofuran, dimethylformamide, dimethylsulphoxide, acetonitrile, acetone, ethanol or 
mixtures thereof. 

The reaction of a compound of Formula VI with hydroxylamine hydrochloride can 
be carried out in the presence of an inorganic base, for example, sodium carbonate, sodium 
bicarbonate, potassium carbonate or potassium bicarbonate. 

The reaction of a compoimd of Formula VH with a compoimd of Formula 
0R.'CO)2O to give a compound of Formula Vn (a)can be carried out in a solvent, for 
example, tetrahydrofuran, dimethylformamide, dimethylsulphoxide or acetonitrile. 

The reaction of a compound of Formula VII with a compound of Formula 
(R'C0)20 can be earned out in the presence of an organic base, for example, 
trimethylamine, triethylamine or pyridine. 

Schcpae lA 




The compounds of Formula DC and X can be prepared according to scheme lA. 
Thus, reacting a compound of 

(a) Formula VI (when Rr is COOCH3) with hydrazme hydrate to give a compound of 
Formula Vm (wherein Xi, X2, Yi, Y2, Ri and R4 are the same as defined earUer), 
which on reaction with a compound of Fomiula HC(ORi 1)3 gives a compound of 
Formula IX (wherein Rn represents alkyl from Ci to C3); or 
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(b) Formula VI (when Rr is CN) with sodium azide to give a compound of Formula X 
(wherein Xi, X2, Yi, Y2, Ri and R4 are the same as dejSned earlier). 

The reaction of a compound of Fomiula VI with hydrazine hydrate to give a 
compound of Formula Vm can be carried out at a temperature ranging, for example, from 
5 120 to 140^C. 

The reaction of a compound of Formula VIE with a compound of Formula 
HC(ORi 1)3 to give a compoimd of Fomiula IX can be carried out at a temperature ranging, 
for example, from 120 to 160°C. 

The reaction of a compound of Formula VI with sodium azide to give a compoimd 
10 of Formula X can be carded out in a solvent, for example, benzene, toluene or xylene. 

The reaction of a compound of Fomiula VI with sodium azide to give a compound 
of Formula X can be carried out in the presence of hydrochloride salt of an organic base, 
for example, trimethylamine, triethylamine or pyridine. 

Scheme IB 
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The compounds of Fonnulae XE-XV can be prepared according to scheme IB. 
Thxis, reacting a compound of Formula VII (wherein Xi, X2, Yi, Y2, Ri and R4 are the same 
as defined earlier) with 

(a) methyl chlorofonnate to give a compound of Formula XI; 

(b) ttuocarbonyl diimidazole and l,8-diazabicyclo[5.4.0]undec-7-one to give a 
compound of Formula XII, which on treatment with a compound of Formxila RnZ 
(wherein Z is halogen) gives a compound of Formula Xm (wherein Rn is alkyl); 

(c) thiocarbonyl diimidazole and boron trifluoride etherate to give a compound of 
Formula XIV; 

(d) a compound of Formula R12COOH, 

(e) a compoimd of Formula R12COCI or 

(f) a compound of Formula R12COOC2H5 to give a compound of Formula XV 
(wherein R12 is alkyl, cycloalkyl, aryl, heteroaryl or heterocyclyl). 

The reaction of a compoxmd of Formula VII wifli methyl chloroformate to give a 
compound of Formula XI can be carried out in a solvent, for example, xylene, benzene or 
toluene. 

The reaction of a compound of Formula VH with methyl chloroformate can be 
carried out in the presence of an organic base, for example, pyridine, trimethylamine or 
triethylamine. 

The reaction of a compound of Formula VH with thiocarbonyl diimidazole and 
1,8-diazabicyclo [5.4.0] undec-7-one to give a compound of Formula Xn can be carried 
out in a solvent, for example, acetonitrile, acetone, dimethylformamide, dimethylsulfoxide 
or tetrahydrofuran. 

The reaction of a compound of Formula XH with a compound of Formula Ri iZ to 
give a compound of Formula Xm can be carried out in a solvent, for example, acetone, 
acetonitrile, tetrahydrofuran or dimethylformamide. 

The reaction of a compound of Formula XII with a compound of Formula RnZ can 
be carried out in the presence of an inorganic base, for example, sodiima carbonate, sodium 
bicarbonate, potassium carbonate or potassium bicarbonate. 
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The reaction of a compound of Formula VII with a compound of Foraiula 
R12COOH to give a compound of Formula XV can be carried out in the presence of 
isobutylchloroformate and an organic base, for example, triethylamine, dimethylamine or 
pyridine in a solvent, for example, dimethylformamide, tetrahydrofuran or acetonitrile. 

5 The reaction of a compound of Formula VH to give a compound of Formula XV 

can be carried out in the presence of l-ethyl-3-(3-dimethylaminopropyl)carbodiimide 
hydrochloride, l-hydroxybeozotriazole and N-methyhnorpholine. 

The reaction of a compound of Formula Vn with a compound of Formula 
R12COCI to give a compound of Formula XV can be carried out in a solvent, for example, 
10 toluene, acetonitrile, acetone, dimethylformamide, dimethylstilphoxide or tetrahydrofuran. 

The reaction of a compound of Formula Vn with a compound of Formula 
R12COOC2H5 to give a compoxmd of Formula XV can be carried out in the presence of an 
inorganic base, for example, sodiimi carbonate, potassium carbonate or sodium hydride in 
a solvit, for example, dimethylformamide, tetrahydrofuran or acetonitrile. 

15 The reaction of a compound of Formula Vn with the compounds of Formula 

R12COOH , R12COCI and R12COOC2H5 can be carried out in the presence of molecular 
sieves. 

Scheme IC 

I — o 



20 




CH3G(0)C(0)0Bt 
NOH * 




The compounds of Formula XVb can be prepared according to Scheme IC. Thus 
reacting a compound of Formula XVa with 2-oxo propoinic acid ethyl ester gives a 
25 compound of Formula XVb (wherein Xi, X2, Yi, Y2, Ri, and R4 are tiie same as earlier). 
The reaction can be carried out in a solvent, for example, acetonitrile, acetone, 
dimethylformamide, dimethylsulphoxide or tetrahydrofuran. 
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Sdiemell 




The compounds of Fonnula XX can be prepared according to Scheme n. Thus 
reacting a compound of Fonnula IV with a compound of Formula XVI to give a 
compound of Fonnula XVn (wherein Xi, X2, Yi, Y2, Ri, R4, Z and n are the same as 
dejQned earUer), which on treatment with potassium phthalamide gives a compoimd of 
Formula XVHI, which on treatment with a hydraziae hydrate gives a compound of 
Formula XDC, which is finally treated with a compound of Formula R12COCI or 
R12COOH to give a compound of Formula XX (wherein R12 is the same as defined 
earUer). 

* The reaction of a compound of Formula IV with a compoimd of Formula XVI to 
give a compound of Formula XVII can be carried out in a solvent, for example, 
acetonitrile, acetone, dimethylformamide, dimethylsulphoxide or tetrahydrofiiran. 

The reaction of a compound of Fonnula XVn with potassium phthalamide to give 
a compound of Formula XVHI can be carried out in a solvent, for example, acetonitrile, 
acetone, dimethylformamide, dimethylsulphoxide or tetrahydrofiiran. 

The reaction of a compound of Formula XVHI with hydrazine hydrate to give a 
compound of Fonnula XIX can be carried out in a solvent, for example, methanol, 
ethanol, propanol, butanol, water or mixture thereof. 

The reaction of a compound of Formula XEX with a compound of Fonnula 
R12COCI to give a compound of Formula XX can be carried out in a solvent, for example, 
chloroform, dichloromethane or dichloroethane. 
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The reaction of a compound of Fonnula XIX with a compound of Fomiula 
R12COCI can be earned out in the presence of an organic base, for example, 
trimethylamine, triethylamine or pyridine. 

The reaction of a compound of Fonnula XIX with a compoimd of Fonnula 
5 R12COOH to give a compound of Formula XX can be carried out in the presence of 1- 
ethyl-3-[3-(dimethylarDino)propyl]carbodiimide, l-hydroxybenzotriazole and N-methyl 
morpholine in a solvent , for example, dimethylfonnamide, dimethylsulfoxide or 
tetrahydrofuran. 



Scheme m 



10 




The compounds of Fonnula XXin can be prepared according to Scheme IE. Thus, 
1 5 reacting a compound of Fonnula XXI with hydroxylamine hydrochloride to give a 

compound of Fonnula XXn (wherein R13 is alkyl, aryl or heteroaryl), which on reaction 
with a compoimd of Fonnula VI (when Rr is COOH, scheme I) gives a compound of 
Fonnula XXDI (wherein Xi, X2, Yi, Y2, Ri and R4 are the same as defined earlier). 

The reaction of a compound of Formula XXI to give a compound of Formula XXn 
20 can be carried out in the presence of sodium carbonate or potassium carbonate in a 

solvent, for example, methanol, ethanol, propanol, n-butanol, water or mixture thereof. 

The reaction of a compound of Formula XXII with a compound of Formula VI to 
give a compound of Formula XXm can be carried out in a solvent, for example, 
dimethylformamide or dimethylsulfoxide. 

25 The reaction of a compound of Formula XXQ with a compoimd of Formula VI can 

be carried out in the presence of l-hydroxyfoenztriazole, N-methylmorpholine and a 
coupling agent, for example, l-(3-dimethylaminopropyl)-3-ethyl carbodiimide 
hydrochloride or 1,3-dicyclohexyl carbodiimide. 

The reaction of a compound of Formula XXn with a compound of Fonnula VI to 
30 give a compound of Formula XXm can be carried out in die presence of sodium acetate or 
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potassium acetate solvent, for example, methanol, ethanol, propanol, n-butanol, water or 
mixture thereof. 



Scheme IV 




The compounds of Formula XXIV-XXVII can be prepared according to scheme 
IV. Thus, reacting a compound of 

(1) Foimula VI (when Rr is CN) with NH2CH2CH2SR HCl to give a compound of 
Formula XXIV (wherein Xi, X2, Yi, Y2, Ri and R4 are the same as deJSned earlier); 

(2) Formula VI (when Rr is COOH) with NH2NHCSNHR14 to give a compound of 
Formula XXV (wherein Xi, X2, Yi, Y2, Ri and R4 are the same as defined earlier, 
Ri4 represents hydrogen, alkyl or cycloalkyl); or 

(3) Formula VI (when Rr is CHO) with hydroxylamine hydrochloride to give a 
compoimd of Formula XXVI which on reaction with methacrylonitrile gives a 
compound of Formula XXVn (wherein Xi, X2, Yi, Y2, Ri and R4 are the same as 
defined earlier). 

The reaction of a compound of Formula VI with NH2CH2CH2SH. HCl to give a 
compound of Formula XXTV can be carried out in the presence of an organic base, for 
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example^ triethylamine, trimethylainme or pyridine in a solvent, for example, methanol, 
efhanol or isopropanol. 

The reaction of a compound of Formula VI with NH2NHCSNHR14 to give a 
compound of Formula XXV can be carried out in the presence of POCI3 in a solvent, for 
5 example, metiianol or dioxane. 

The reaction of a compound of Formula VI with hydroxylamine hydrochloride and 
sodium acetate to give a compound of Formula XXVI can be carried out in a solvent, for 
example, methanol, ethanol or isopropanoL 

The reaction of a compound of Formula XXVI with methacrylonitrile to give a 
10 compound of Formula XXVII can be carried out in the presence of sodium hypochlorite in 
a solvent, for example, tetrahydrofuran, dimethylformamide, dimethylsulphoxide or 
acetonitrile. 

ScfaaneV 



15 



20 




The compoimds of Formula XXEX-XXXI can be prepared according to Scheme V. 
Thus, reacting a compound of Formula Vni 

(1) with ethyhnethyDcetone to give a compoimd of Formula XXVin, which on 

25 treatment with acetic anhydride gives a compoimd of Formula XXIX(wherein Xi, 

X2, Yi, Y2, Ri and R4 are the same as defined earlier) 

(2) with carbon disulphide to give a compound of Formula XXX, which on treatment 
with hydrazine hydrate gives a compound of Formula XXXI (wherein Xi, X2, Yi, 
Y2, Ri and R4 are the same as defined earlier). 
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The reaction of a compound of Formula Vm with ethyhnethylketone to give a 
compound of Formula XXVDI can be carried out in a solvent, for example, methanol, 
ethanol or isopropanol. 

The reaction of a compound of Formula XXVTH with acetic acid to give a 
5 compoxmd of Formula XXDC can be carried out in the presence of an organic base, for 
example, pyridine, triethylanune or trimethylamine. 

The reaction of a compound of Formula Vin with carbon disxilphide to give a 
compound of Formula XXX can be carried out in the presence of an inorganic base, for 
example, sodium hydroxide, potassium hydroxide or calcium hydroxide. 

10 The reaction of a compound of Formula Vm with carbon disulphide to give a 

compound of Formula XXX can be carried out in a solvent, for example, methanol, 
ethanol or isopropanol. 

The reaction of a compoimd of Formula XXX with hydrazine hydrate to give a 
compound of Formula XXXI can be carded out in a solvent, for example, methanol, 
1 5 ethanol or isopropanol. 

In the above schemes, where the specific solvents, bases, coupling agents etc., are 
mentioned, it is to be understood that other solvents, bases coupling agents etc., known to 
those skiUed in the art may be used. Similarly, the reaction temperature and duration may 
be adjusted according to the desired needs. 

20 An illustrative list of compounds of the invention are listed below (also shown in 

Table 1 2, 3, 4, 5, 6 and 7) 

-3-[3-(3-Cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5-dihydroisoxazol-5-yl]-4H- 
[l,2,4]oxadiazol-S-one (Compound No. 1), 

-3-[3-(3-Cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5-dihydroisoxazol-5-yl]-4H- 
25 [1 ,2,4]oxadiazole-5-thione (Compound No. 2), 

-3-[3-(3-Cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5-dihydroisoxazol-5-yl]-4H- 
[l,2,4]thiadiazol-S-one (Compound No. 3), 

--2-[3-(3-Cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5-dihydroisoxazol-5-yl]- 
[l,3,4]oxa(liazole (Compoimd No. 4), 
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-2-[3-(3-Cyclopentyloxy-4-methoxyphenyl)-5-metliyM,5-di^ 
inethyl-[l,3»4]oxadiazole (Compound No. 5), 

-3-[3-(3-Cyclopen1yloxy-4-methoxyphenyl)-5-methyl-4,5-dihydroisoxazol-^ 
methyl-4H-[l,2,4]oxadiazole-5-thione (Compound No. 6), 

5 -3-{3-[3-(3-Cyclopen1yloxy-4-methoxyphenyl)-5-methyl-4,5-dihydroisoxazol-^ 
[l,2,4]]oxadiazol-5-yl}pyridine (Compound No. 7), 

— 5-tert-Butyl-3-[3-(3-Cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5 
yl]-[l,2,4]oxadiazole (Compound No. 8), 

-5-[3-(3-3-Cyclopentyloxy-4-methoxyphenyl)-5-methyl-4-,5-dihydroisoxazol-5-y^ 
10 tetrazole (Compound No. 9), 

-3-(3-Cyclopentyloxy-4-methoxyphenyl)-5-methyl-4-,5-dihydroisoxazole-5-carbom 
(Compound No. 10), 

— Morpholine-4-carboxylic acid [3-(3-cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5- 
dihydroisoxazol-S-ylmethyl]amide (Compound No. 1 1), 

15 -N-[3-(3-Cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5-dihydroisoxaz^ 
4-fluoro-benzamide (Compound No. 12), 

* 

— Adamantane-l-caiboxylic acid [3-(3-cyclopentyloxy-4-mettioxyphenyl)-5-methyl-4,5- 
dihydroisoxazol-5-yl-methyl]amide (CompoimdNo. 13), 

-Furan-2-carboxylic acid [3-(3-cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5" 
20 dihydroisoxazol-5-yl-methyl]amide (Compound No. 14), 

— 2"(3-Cyclopentyloxy-4-methoxyphenyl)-N-[3-(3-cyclopentyloxy-4-methoxyphenyl) 
methyl-4,5-dihydro-isoxazol-5-ylmethyl]-acetamide (Compound No. 15), 

-l-[3-(3-CycIopentyloxy-4-methoxyphenyl)-5-methyl-4,5-dihydro-isoxazol-5-yl^ 
3-(2-trifluorometiiyl)-plienyl)-urea (Compound No. 16), 

25 -l-[3-(3-Cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5-dihydro-isoxazol-5-yl-^ 
3-(2,4-difluorophenyl)-urea (Compound No. 17), 

-l-[3-(3-Cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5-dihydro-isoxazol-5-yl-me^^ 
3-O-tolyl-urea (Compound No. 18), 
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— Morpholine-4-carboxylic acid [3-(3-cyclopentyloxy-4-me1hoxyphenyl)-5-methyl-4,5- 
dihydro-isoxazol-5-yl-inethyl]-aimde (Compound No. 19), 

-3-(2-CMoro-6-trifluoromethylphenyl)-5-[3-(3-cyclopen 
metiiyl-4,5-dihydro-isoxazol-5-yl-[l,2,4]oxadiazole (Compound No. 20), 

5 -3-(2-Chloro-4-fluoropheayl)-5-[3-(3-cyclopentyloxy-4-methoxyphenyl)^^ 
dihydro-isoxazol-5-yl]-[l,2,4]oxadiazole (Compound No. 21), 

-3-(4-CUoro-2-metiiox3rphenyl)-5-[3-(3-cyclopentyloxy-4-methoxyp 
dihydro-isoxazol-5-yl]-[l,2,4]oxadiazole (Compound No. 22), 

~3-(3-CMoro-4-£luorophenyl)-5-[3-(3-cyclopentyloxy-4-methoxyph^ 
10 dihydro-isoxazol-5-yl]-[l,2,4]oxadiazole (Compound No. 23), 

-3-(3-CMoro-4-methoxyphenyl)-5-[3-(3-cyclopen1yloxy-4-methoxyphenyl)-5-me1h^ 
dihydro-isoxazol-5-yl]-[l,2,4]oxadiazole (Compound No. 24), 

-3-(3-Fluorophenyl)-5-[3-(3-cyclopentyloxy-4-metiioxyphenyl)-5-methyl-4,5-dihyd^^ 
isoxazol-5-yl]-[ 1 ,2,4]oxadiazole (Compound No. 25), 

15 --3-(3,4-Difluorophenyl)-5-[3--(3-cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5- 
dihydroisoxazol-5-yl]- [l,2,4]oxadiazole (Compound No. 26), 

-3-(4-Mellioxyphenyl)-5-[3-(3-cyclopen1yloxy-4-methoxyphenyl)-5-methyM^ 
dihydroisoxazol-5-yl]- [l,2,4]oxadiazole (Compound No. 27), 

-3-(3,4-Dimethoxyphenyl)-5-[3-(3-cyclopentyloxy-4-methoxyphenyl)-5-methyM^ 
20 dihydro-isoxazol-5-yl]- [l,2,4]oxadiazole (Compoimd No. 28), 

-3-(2-CMoro-6-fluorophenyl)-5-[3-(3-cyclopentyloxy-4-methoxyphen 
diliydro-isoxazol-5-yl]-[l,2,4]oxadiazole (Compoimd No. 29), 

~3-(2,5-Difluorophenyl)-5-[3-(3-cyclopentyloxy-4-methoxyphenyl)-5-methyM 
dihydro-isoxazol-5-yl]- [l,2,4]oxadiazole (Compound No. 30), 

25 -3-(2,6-DicMorophenyl)-5--[3-(3-cyclopentyloxy-4-methoxyphenyl)"5-methyl-4,5- 
dihydro-isoxazol-5-yl]- [l,2,4]oxadiazole (Compoimd No. 31), 

-3-(2,3-DicMorophenyl)-5-[3-(3-cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5- 
dihydro-isoxazol-5-yl]- [l,2,4]oxadiazole (Compound No. 32), 
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-3-(2,4-Dichlorophenyl)-5-[3-(3-cyclopentyloxy-4-methoxyphenyl)-5-met^^ 
dihydro-isoxazol-5-yl]- [l,2,4]oxadiazole (Compound No. 33), 

-3-(3,5-DicWorophenyl)-5-[3-(3-cyclopentyloxy-4-me1iioxyphenyl)-5-mef^^ 
dihydro-isoxazol-5-yl]- [l,2,4]oxadiazole (Compound No. 34), 

5 -3-(2,5-IXcUorophenyl)-5-[3-(3-cyclopentyloxy-4-metiioxyph^ 
dihydro-isoxazol-5-yl]- [l,2,4]oxadiazole (CompoimdNo. 35), 

-3-(3,5-Difluorophenyl)-5-[3-(3-cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5- 
dihydro-isoxazol-5-yl]-[l,2,4]oxadiazole (Compound No. 36), 

-3-(3-CUorophenyl)-5-[3-(3-cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5-di^^ 
10 isoxazol-5-yl]-[l,2,4]oxadiazole (Compound No. 37), 

-3-(2,4-Difluoro-phenyl)-5-[3-(3-cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5- 
dihydro-isoxazol-5-yl]- [l,2,4]oxadlazole (Compound No. 38), 

-3-(3,4-DicMorophenyl)-5-[3-(3-cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5- 
dihydro-isoxazol-5-yl]- [l,2,4]oxadiazole (Compound No. 39), 

15 -3-(4-CUorophenyl)-5-[3-(3-cyclopen1yloxy-4-methoxyphrayl)-5-metiiyl-4,5-dihydro- 
isoxazol-5-yl]-[l,2,4]oxadiazole (Compound No. 40), 

-4-{5-[3-(3-Cyclopentyloxy-4-me1iioxyphenyl)-5-methyl-4,5-dihydro-isoxa^ 
[l,2,4]oxadiazole-3-yl}-phenylamine (Compound No. 41), 

-3-Phenyl-5-[3-(3-cyclopen1yloxy-4-melhoxy-phenyl)-5-me1iiyl-4,5-di^ 
20 yl]- [ 1 ,2,4]oxadiazole (Compound No. 42), 

-3-(3,4-Dime&yl-phenyl)-5-[3-(3-cyclopentyloxy-4-methoxyphenyl)-5-methyl^ 
dihydro-isoxazol-5-yl]- [l,2,4]oxadiazole (Compound No. 43), 

-3-(2-CWorophenyl)-5-[3-(3-cyclopentyloxy-4-methoxyphenyl)-5-me11iyl-4 
isoxazol-5-yl]-[l,2,4]oxadiazole (Compound No. 44), 

25 -3-(4-Fluorophenyl)-5-[3-(3-cyclopentyloxy-4-me11ioxyphenyl)-5-methyl-4,5-dihyd^^ 
isoxazol-5-yl]- [l,2,4]oxadiazol6 (Compound No. 45), 

-3-Methyl-5-[3-(3-cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5-dihydro-^^ 
yl]- [l,2,4]oxadiazole (Compound No. 46), 
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-3-(3-Cyclopentyloxy-4-methoxyphenyl)-5-metiiyl-5-oxazol-5-yM 
(Compound No. 47), 

-5-[3-(3-Cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5-dihy^^ 
thiadiazol-2-yl-amine (Compoimd No. 48), 

5 -{5-[3-(3-Cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5-dihyd^ 
thiadiazol-2-yl}-cyclopropylaraine (Compound No. 49), 

-1 - {5-[3-(3-Cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5-dihydro-isoxazol-5-^^^ 
ethyl-2-methyl-[l,3,4]oxadiazol-3-yl}-ethanone (Compound No. 50), 

-3-(3-Cyclopentyloxy-4-methoxyphenyl)-5-(4,5-dihydro-tWazol-2-yl)-5-meth^ 
10 dihydro-isoxazole (Compoimd No. 51), 

-3 '-(3-Cyclopentyloxy-4-methoxyphenyl)-5,5 '-dimethyM,5,4%5 '-tetrahydro-[3,5 '] 
biisoxazolyl-5-carbomtrile (Compound No. 52), ' 

- 3- {3-[3-(cyclopen1yloxy)-4-methoxyphenyl]-5-methyl-4,5-dihydroisoxazol-5 
methyH,4,2-dioxazole-5-carboxylic acid ethyl ester (Compound No. 53) 

15 "-4-AnMno-5-[3-(3-cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5-d^ 
yl]-4H-[l,2,4]triazole-3-thiol (Compound No. 54), 

-5-[3-(3-CyclopentyIoxy«4-methoxyphenyl)-5-methyl-4,5-dihydro-isoxazol-5-yl]-3H^ 
[l,3,4]oxadiazole-2-thione (Compound No. 55), 

-3-[3-(3-Cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5-dihydro-isoxazol-5-yl]^^ 
20 methyl-[ 1 ,2,4]oxadiazole (Compound No. 56), 

-4-{3-[3-(3-Cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5-dihydro-isoxazol^ 
[l,2,4]oxadiazol-5-yl} -pyridine (Compound No. 57), 

-5-tert-Butyl-3-[3-(3-cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5-dihydro4soxa^ 
5-yl]-[l,2,4]oxadiazole (Compound No. 58), 

25 -3-[3-(3-Cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5-dihydro-isoxazol-5-yl]-5-(2^ 
ethoxy-phenyl)-[l,2,4]oxadia2ole (Compound No. 59), 

-3-[3-(3-Cyclopentyloxy-4-methoxyphenyl)-5-methyM,5-dihydro-isoxazol-5-yl]-5- 
cyclopropyl-[l,2,4]oxadiazole (Compoimd No. 60), 
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-5-(3-CMorophenyl)-3-[3-(3-cyclopen1yloxy-4-methoxypheny0 
isoxazol-5-yl]-[l^,4]oxadiazole (Compound No. 61), 

-5-[3-(3-Cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5-d^ 
tolyl-[l,2,4]oxadiazole (Compound No. 62), 

5 -3-[3-(3-Cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5-dihydro-isoxazol-5-^^^ 
dimethyl-phenyl)-[l ,2,4]oxadiazole (Compound No. 63), 

-2,6-DicMoro-4-{3-[3-(3-cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5-d^ 
isoxazol-5-yl]-[l,2,4]oxadiazol-5-yl} -pyridine (Compound No. 64), 

-3-[3-(3-Cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5-dihydro-isoxazol-5-yl]-5- 
1 0 isopropyl-[ 1 ,2,4]oxadiazole (Compound No. 65), 

--5-Cyclohexyl-3-[3-(3-cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5-dihyd^^ 
5-yl]"[l,2,4]oxadiazole (Compound No. 66), 

— 3-[3-(3-Cyclopentyloxy-4-methoxyphenyl)-5-methyM,5-dihydro-isoxazol-5-y^^ 
fluromethyl-[l,2,4]oxadiazole (Compound No. 67), 

15 -3-[3-(3-Cyclopentyloxy-4-metlioxyphenyl)-5-methyl-4,5-dihydro-isoxazol-5-yl]-5- 
(tetrahydro-furan-2-yl)-[l,2,4]oxadiazole (CompoimdNo. 68), 

-3-[3-(3-Cyclopentyloxy-4-methoxyphenyl)-5-metiiyl-4,5-dihydro-isoxaM 
fluoro-phenyl)-[l,2,4]oxadiazole (Compound No. 69), 

-3-[3-(3-Cyclopentyloxy-4-methoxyphenyl)-5-me1iiyl-4,5-dihydro-isoxaz^^^ 
20 fluorophenyl) [l,2,4]oxadia2ol (Compound No. 70), 

-{3-[3-(3-Cyclopentyloxy-4-mthoxyphenyl)-5-methyl-4,5-dihydro-isoxazol-5-yl]- 
[l,2,4]oxadiazol-5-yl}-acetonitrile (CompoimdNo. 71), 

-4-{3-[3-(3-Cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5-dihydro4soxaz^ 
[l,2,4]oxadiazole-5-yl)-benzomtrile (Compound No. 72), 

25 -3-[3-(3-Cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5-dihydro-isoxazol-5-yl]-5- 
trifluorometfayl-[l,2,4]oxadiazole (Compound No. 73), 

-3-[3-(3-Cyclopentyloxy-4-me1hoxyphenyl)-5-met]iyl-4,5-dihydro-isoxazol-5-yl^ 
methoxy-phenyl)-[l,2,4]oxadiazole (Compound No. 74), 
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-3-[3-(3-Cyclopentyloxy-4-methoxyphenyl-5-metliyl-4,5-dihydro-isoxaz»l-5-^^^ 
dimethoxy-phenyl)[l ^,4]oxadiazole (Compound No. 75), 

-5-(2-CUorophenyl)-3-[3-(3-cyclopentyloxy-4-methoxjphenyl)~5-m 
isoxazol-5-yl]-[lA4]oxadiazole (Compound No. 76), 

5 -3-[3-(3-Cyclopen1yloxy-4-methoxyphenyl)-5-meliiyl-4,5-dih 
dichloro-phenyl)-[l,2,4]oxadiazole (Compound No. 77), 

-5-Cyclopen1yl-3-[3"(3-cyclopentyloxy-4-methoxyphenyl)-5-me1iLyl-4,5 
isoxazol-5-yl]-[l,2,4]oxadiazole (Compound No. 78), 

-3-[3-(3-Cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5-dihydro-isoxazol-5-yl] 
10 dichloro-phenyl)-[l,2,4]oxadiazole (Compound No. 79), 

-2-[3-(4-Difluoromethoxy-3-methox3rphenyl)-5-methyM,5-dihydro4soxazol^ 
[1 ,3,43oxadiazole (Compound No, 80), 

-2~{3-[3-(Bicyclo[2.2.1]hept-2-yloxy)-4-difluoromethoxyphenyl3-5-methyM^ 
isoxazol-5-yl}-[l,3,4]oxadiazole (Compound No. 81), 

1 5 -2- {3-[3-benzyloxy-4-difluoromethoxyphenyl]-5-methyM,5-dihydro-isoxazol-5-yl} - 
[l,3,4]oxadiazole (CompoimdNo. 82), 

-2-[3-[4-Difluoromethoxy-3-ethoxyphenyl)-5-methyl-4,5-dihydro4s^^ 
[l,3,4]oxadiazole (Compound No. 83), 

-2-[3-[4-Difluorome1hoxy-3-isopropoxyphenyl)-5-methyl-4,5-4ih 
20 [l,3,4]oxadiazole (Compound No. 84), 

-2-[3-(3-Cyclohexyloxy-4-difluoromethoxyphenyl)-5-methyl-4,5-dihydro-isoxa2ol^^ 
[l,3,4]oxacHazole (Compound No. 85), 

-2-[3-(3-Butoxy-4-difluorometlioxyphenyl)-5-metiiyl-4,5-dihydro4soxa2ol-5 
[l,3,4]oxadiazole (Compound No. 86), 

25 -2-[3-(3-Cyclohep1yloxy-4-difluorome11ioxyphenyl)-5-methyl-4,5-dihy 
[l,3,4]oxadiazole (Compound No. 87), 

-2-[3~(4-Difluoromethoxy-3-propoxyphenyl)-5-methyM,5-dihydro-isoxazol-5-yl^ 
[l,3,4]oxadiazole (Compoimd No. 88), 
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~2-[3-(3,4-Bis-difluoromethoxyphenyl)-5-methyl-4,5-dihy^^ 
[l>3,41oxadiazole (Compound No. 89), 

-2-[3<3-C^clopentyloxy-4-difluoromethox5^henyl)-5-m 
[l,3,4]oxadia2ole (Compound No, 90), 

5 -2-[3-(3-Cyclopropylmethoxy-4-difluoromethoxyphenyl)-5-metiiyl-4,5-d^ 
5-yl]-[l,3,4]oxadiazole (Compound No. 91), 

-2-[3<3-CyclopropyImethoxy-4-me&oxy-phenyl)-5-methyM,5-dihy^^ 
[l,3,4]oxadiazole (Compound No. 92), 

-2-[3-(3-Difluorometiioxy-4-metiioxyphenyl)-5-methyl-4,5-dihydro-isox^^ 
10 [1 ,3,4]oxadiazole (Compound No. 93), 

-3-(3-Cyclopropylmethoxy-4-difluoromethoxyphenyl)-5-methyl-4,5-dihydro-^^ 
carbonitrile (Compound No. 94), 

-3-(3-Cyclopentyloxy-4-difluoromethoxyphenyl)-5-methyl-4,5-dihydro-iso 
carbonitrile (Compound No. 95), 

15 -3-(3,4-Bis-difluoromethoxyphenyl)-5-me11iyl-4,5-dihydro4soxazole-5-carbom 
(Compound No. 96), 

-3-(3-Cyclopropylmethoxy-4-methoxyphenyl)-5-methyl-4,5-dihydro4soxa^^ 
carbonitrile (Compound No. 97), 

-3-(3-Butoxy-4-difluoromethoxyphenyl)-5-methyl-4,5-dihydro-isoxazole-5-carbom 
20 (Compound No, 98), 

-3-(4-Difluoromethoxy-3-propoxyphenyl)-5-methyl-4,5-dihydro4soxazole-5-^arbom 
(Compound No. 99), 

-3-(4-Difluoromethoxy-3-isopropoxyphenyl)-5-methyl-4,5-dihydro--isoxa2ole-5- 
carbonitrile (Conq)ound No. 100), 

25 --3-[3-(Bicyclo[2.2.1]hept-2-yloxy)-4-difluoromethoxyphenyl]-5-methyl-4,5'^ 
isoxazole-5-carbonitrile (Compound No. 101), 

-3-(3-Benzyloxy-4Hiifluoromethoxyphenyl)-5-mehtyM,5-dihydro-isoxazole-5 
carbonitrile (Compound No. 102), 
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-2-[3<3-Cyclopen1yloxy-4-methoxjphenyl)-5-methyM,5-^ 
(Compound No. 103), 

-3-[3-(Cyclopentyloxy)-4-methoxyphenyl]-5-methyl-4,5-dihy^^ 
acid hydrazide (Compound No. 104), 

-Acetic acid (2)-2-aniino-2-{3-[3-(cyclopentyloxy)-4-methoxyphenyl]-5-methyl-4,5- 
dihydroisoxazol-S-yl) vinyl ester ( CompoimdNo. 105). 




R2 Ri 
Formula I 



Table 1: (wherein R4=Yi=Y2=H, Ri-Xi=CH3, X2=cyclopentyl, X=Y=0) 



Compound No. 



R2 



8 




r 

H 
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10 


CN 


104 


-CONHNH2 


105 


11 

C>=N— O-C— CH3 

NH2 




R2 Ri 
Formula I 

10 Table 2: (Fonnula I, wherein R4=Yi=Y2=H, Ri=Xi=CH3, X2=cyclopeiityl, X=Y=0, 
Ra=(CH2)„-lSIHCO-R7, n= 1) 



Compound No. 


R7 


11 




12 




13 




14 




15 
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Table 3: (Formula I, wherem R4=Yi=Y2=H, Ri=Xi=CH3, X2=cyolopentyl, X=Y=0, 
R2=(CH2)n-NHCONHR7, n = 1) 



Coiiq)oi]iul No. 


R? 


16 




17 




18 




19 


-o 



10 




Rj7 

FonnulaXXXn 



Table 4: Fonnula XXXH (Formula I, wherein R4=Yi=Y2=H, Ri=Xi=CH3, 



X2=cyclopentyl, X=Y=0, R2= > 



<V ) 



15 



Compound No. 


R2 


20 




21 
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22 




23 


CI 1 


24 


XV^^ 1 


25 




26 


F 


27 


— _ ^^^^^^ 1 


28 


MeO — 
MdO 


29 




30 




31 




32 




33 
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34 
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35 


a 


36 


_F 


37 


a 


38 




39 


a 


40 




41 


>^"^ 


42 




43 


ch/ 


44 


^ — ^ 


45 




46 


HjC— 
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49 
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50 




51 




52 




53 


XV" 


54 




55 
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Formula > 



Table 5: Formula XXXHI CFonnula I, wherein R4=Yi=Y2=H, Ri=Xi=CH3, 
X2=cyclopeiityl, X=Y=0, R2= < V" rX7=01) 



Compound No. 


R2 


56 


CH/ 


57 


O 


58 




59 




60 


<^ 


61 




62 


H,c— / y 
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63 


CHs 


64 


°v / 


65 




66 


d 

\— / 


67 


-N^ 

<^ 


68 




69 




70 




71 


ca^fHjC 


72 
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73 




74 




75 

• 


H3CO— ^ 


76 


H,CO 


77 


0 


78 




79 


■Cr 
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Rl7 

FommlaXXXn 



Table 6: Formula XXXII (Fonnula I, wherein R4=Yi=Y2=H, Ri=CH3, X=Y=0, 
10 R2 = •'^O^ = •'^ ) 



Compound No. 


X2 


Xi 


80 


-CH3 


-CHF2 


81 




-CHF2 


82 




-CHF2 


83 




-CHF2 


84 


y- 


-CHF2 


85 


a 


-CHF2 


86 


CH3-(CH2)3- 


-CHF2 


87 




-CHF2 


88 




-CHF2 


89 


CHF2 


-CHF2 


90 




-CHF2 


91 




-CHF2 


92 


-CHF2 


-CH3 


93 




-CH3 
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Formula XXXIV 



Table 7:Formula XXXIV (Formula I, wherein R4=Yi=Y2=H, Ri=CH3, X=Y=0) 



Compound No. 


X, 


X2 


Rl9 


94 


-CHF2 




CN 


95 


-CHF2 


0, 


casi 


96 


-CHF2 


-CHF2 


CN 


97 


-CH3 




CN 


98 


-CHF2 




CN 


99 


-CHF2 




CN 


100 


-CHF2 


>- 


CN 


101 


-CHF2 




CN 


102 


-CHF2 




CN 


103 


-CH3 




0 



Examples set forth below demonstrate the synthetic procedures for the preparation 
of the representative compounds. The examples are provided to illustrate particular aspect 
of the disclosure and do not constrain the scope of the present invention as defined by the 
claims. 

Experimental details 

Example 1 : Preparation of 3-cvclopentvloxv-4-methoxvfaenzaldehvde 

The titie compound was prepared according to methods described in J. Med. 
Chem., (1994), 37, 1696-1703 
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F.Yflm ple 2: Preparation of 3-cvcIopentvloxV'4-methoxvben2aldehvde oxime 

To a stirred solution of 3-cyclopentyloxy-4-methoxybenzaldehyde (0,5g, 2,2727 
mmol, example 1) in ethanol (Sml) was added hydroxylamine hydrochloride(0.473g, 
6.8181 mmol) and sodiimi acetate (0.56 g, 6.8181 mmol). The reaction mixture was 
5 allowed to stir at room temperature for 50 minutes. Ethanol was removed under reduced 
pressure and then residue was poured in water (20ml) and organic compound was 
extracted with ethyl acetate (2x15 ml). Ethyl acetate layer was dried over anhydrous 
sodium sulphate, filtered and finally concentrated under reduced pressure to afford 
compound of Formula IH. 

10 ^HNMR (CDCI3): 9.84 (s, IH), 8.07 (s, IH), 6.84-7.24 (m, 3H), 4.79-4.83 (m, IH), 3.87 
(s, 3H), 1.62-2.18 (m, 8H). 

Example 3: Pre paration of r3-f3-Cvclopentvloxv-4-methoxvphenvlV5-methvl-4.5- 
dihydroisoxazole-S-carbonitrile (ComnoimdNo. IG) 

3-cyclopentyloxy-4-methoxybenzaldehyde oxime (500 mg, 0.002 mole, example 
15 2) was taken in 10 mL tetrahydrofiiran. Methacrylonitrile (0.285 mL, 0.004 mole) was 
added and stirred. Sodium hypochlorite solution (10 xhL, 20 times) was added dropwise. 
Reaction mixture was stirred vigorously at an ambient temperature. Tetrahydrofuran was 
removed under reduced pressure. Water was added and organic layer was extracted with 
ethyl acetate, dried and concentrated in vacuo. Residue was purified by colxmm 
20 chromatography. 

Yield: 63%; m.p.: 105^-106^; ^HNMR: CDCI3 5= 7.33-7.34 (d, IH,), 6.96-6.99 (d, IH,), 
6.84-6.87 (d, IH), 4.80-4,84 (m, IH,), 3.86-3.88 (s, 3H), 3^80-3.86 (d,lH), 3.36-3.41 (d, 
IH), 1.80-2.0 (m, 8H), 1.56-1.63 (s, 3H); Mass (m/z) 301.5 (M^+1). 

Example 4: Preparation of r3-(3-Cvclopentvloxv-4-methoxvphenvlVN-hvdrox v-5-methvl- 
25 4.5-dihydroisoxa2ole-5-carboxamidine 

[3-(3-Cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5-dihydroisoxazole-5- 
carbonitrile (200 mg, 0.0006 mole, example 3) was dissolved in 5 mL ethanol. To it 
anhydrous potassium carbonate (138 mg, 0.0009 mole) and hydroxylamine hydrochloride 
(92 mg, 0.0013 mole) was added & refluxed. Ethanol was removed under reduced 
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pressure, water was added. Organic layer was extracted with ethyl acetate, washed with 
saturated sodium chloride solution, dried and concentrated in vacuo. 

Yield : 95%; Mass (m/z): 334.21 (I^+l). 

Example 5: Preparation of 3-(3"Cvclopentvloxv-4-methoxvphenvlVS-methvM>5- 
5 dihvdroisoxazole-S-carboxvlic acid hvdrazide (Compound No. 104^ 

To the ester (300 mg, 0.00086 mole, scheme I, Formula VI), hydrazine-hydrate 
(0.21 mL, 0.0043 mole) was added. Reaction mixture was heated at 120® C. Reaction 
mixture was cooled, water was added, solid, which was separated out, was filtered and 
dried under vacuum. 

10 Yield : 49%; m.p: 159-160^; NMR (CDCI3): 8 8.01 (s, IH), 7.25-7.28 (d, IH), 6.99- 
7.02 (d, IH), 6.8U6.84 (d, IH), 4.77-4.80 (m, IH), 3.86 (s, 3H), 3.72-3.80 (d, IH), 3.20- 
3.25 (d, IH), 1.61-2.03 (m, IIH); Mass (m/z): 334.2 (M^+1). 

Example 6: Preparation of 5-r3-(3-3-Cvclopentvloxv-4-methoxvphenvlV5-methvl-4-.5- 
dihvdroisoxazol-5-vn-lH-tetrazole (Compound No. 9) 

15 [3-(3-Cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5-dihydroisoxazole-5- 

carhonitrile (0.00029 mole, 100 mg, example 3), sodium azide (28 mg, 0.0004 mole) and 
triethylamine hydrochloride (0.0005 mole, 80 mg) was taken in 20 mL toluene. Reaction 
mixture was refluxed overnight. Toluene was removed and then added water to it.. 
Extracted with ethyl acetate, washed with brine, dried and concentrated in vacuo. 

20 Yield : 79%; m.p.: 161°C; ^H NMR (MeOD): 8 7.282-7.288 (d, IH), 7.11-7.15 (d, IH), 
6.93-6.95 (d, IH), 4.8 (m, IH), 3.94-4.0 (d, IH), 3.81 (s, 3H), 3.61-3.675 (d, IH), 1.59- 
1.86 (m, 1 IH); Mass (m/z): 344.22 (M'+l). 

Example 7: Preparation of S-fS-rS-Cvclopentvloxv-^-methoxvphenvDS-methvM^S- 
dihvdroisoxazol-5-vl]-4H-[L2.41oxadiazole-5-thione (Compound No. 2^ 

25 A mixture of [3-(3-Cyclopentyloxy-4-methoxyphenyl)-N-hydroxy-5-methyl-4,5- 

dihydroisoxazole-5-carboxamidine (0.0006 mole, 200 mg, example 4), 
thiocarbonyldiimidazole (0.0009 mole, 160 mg) and l,8-diazabicyclo[5.4.0]undec-7-one 
(0.002 mol-358 mL) was taken in acetonitrile and stirred at an ambient temperature. 
Acetonitrile was removed under reduced pressure, water was added, organic layer was 
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extracted with ethyl acetate, washed with saturated sodium chloride solution, dried and 
concentrated in vacuo. The residue was purified by column chromatography. 

Yield : 50%; m.p: 172°C; NMR (CDCI3): 8 7.26 (d, IH), 6.98-7.01 (d, IH), 6.83-6.86 
(d, IH), 4.78-4.81 (m, IH), 3.88-3.92 (d, IH), 3.86 (s, 3H), 3.40-3.45 (d, IH), 1.25-2.04 
5 (m, 1 IH); Mass (m/z): 376.15 (M^+1). 

Exam ple 8: Preparation of 2-r3-r3-Cvclopentvloxv-4-methoxvDhe nvn-5-methvl-4.5- 
dihvdroisoxazol-5-vn-rL3,41oxadiazole (Compound No. 4) 

To3-(3-Cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5-dihydroisoxazole-5- 
carboxylic acid hydrazide (250 mg, example 5) was added triethylorttioformate (5 mL). 
10 Reaction mixture was heated at 120''C for 3 hours. Excess triethylorthoformate was 

evaporated and the residue was heated at 140°C for 2 hours. Reaction mixture was diluted 
with water, saturated with potassium carbonate and extracted with ethyl acetate. Organic 
layer was dried, concentrated and purified by column chromatography. 

Yield : 39%; m.p : 95^C; ^H NMR (CDCI3): 8 8.44 (s, IH), 7.37 (d, IH), 7.05-7.08 (d, 
15 IH), 6.85-6.88 (d, IH), 4.82-4.83 (m, IH), 4.19-4.24 (d, IH), 3.88 (s, 3H), 3.43-3.49 (d, 
IH), 1.62-2.30 (m, 8H), 1.24-1.28 (s, 3H); Mass (m/z): 344.16 (M^+1). 

Kvam ple 9: Preparation of 2-r3-(3-Cvclopentvloxv-4-methoxvDhenvlV 5-methvl-4.5- 
dihydro-iRoxay.ol -5-vn-5-methvl-ri,3>41oxadiazole (Compound No. 5) 

Prepared as described in example 8 by using triethylortho acetate instead of triethylortho 
20 formate. 

Yield : 75%; m.p : oiljr, ^H NMR (CDCI3): 8 7.364 (s, IH), 7.04-7.07 (d, IH), 6.84-6.87 
(d, IH), 4.816 (s, IH), 4,16-4.21 (d, IH), 3.88 (s, 3H), 3.37-3.43 (d, IH), 2.556 (s, 3H), 
1.621-2.15 (m, 8H), 1.25-1.31 (m, 3H); Mass (m/z) 358.23 (M**+l). 

Example 10: Preparation of 3-r3-(3-Cvclopentvloxv-4-methoxvphenvlV5-met hvl-4,5- 
25 dihvdroisoxazol-5-vn-4H-ri,2.41thiadia2ol-5-one (Compound No. 3^ 

Amidoxime (200 mg, 0.0006 mole, scheme I, Formula VIQ was taken in 3 mL 
tetrahydrofuran. To it thiocarbonyl diimidazole (160 mg, 0.0007 mole) was added. 
Reaction mixture was stirred at an ambient temperature. The reaction mixture was diluted 
with water, extracted with ethyl acetate, washed with water, dried and concentrated in 
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vacuo. The residue was dissolved in tetrahydrofuraa. Boron trifluoride etherate was added 
dropwise. The reaction xnixture was stirred at an ambient temperature for 2 hours, diluted 
with water, extracted with ethyl acetate, dried, concentrated in vacuo and purified by 
column chromatography. 

5 Yield : 23%; m.pt : 204°C; NMR (CDCI3): S 7.319 (s, IH), 7.015-7.042 (d, IH), 
(5.83.6.85 (d, IH), 4.80-4.82 (m, IH), 3.95-4.00 (d, IH), 3.87 (s, 3H), 3.33-3.39 (d, IH), 
1.83-2.04 (m, 8H), 1.25-1.62 (m, 3H); Mass (m/z): 376.14 (M^+1). 

Example 11: Preparation of 3-r3-(3-Cvclopentvloxv-4-methoxvphenvlV5-methyl-4.5- 
dihvdro-isoxazol-5-vll-4H-rL2,4]oxadiazol-5-one (Compound No. 1) 

10 Amidoxime (100 mg, 0.0003 mole, scheme I, Formula VH) was taken in 

dimethylformamide (1 mL). At O^C pyridine was added then at same temperature methyl 
chloroformate was added dropwise. The reaction mixture was stirred at 0 for about 30 
minutes, water was added and organic layer was extracted with ethyl acetate, washed with 
saturated sodium chloride solution, dried and concentrated in vacuo. To residue xylene (5 

1 5 ml) was added and refluxed for 1 8 hours. Xylene was removed under reduced pressure. 
The cmde product was purified by column chromatography. 

Yield : 37%; m.pt. : oily; ^H NMR (CDCI3): 8 7.29 (s, IH), 7.01-7.04 (d, IH), 6.84-6.87 
(d, IH), 4.78-4.81 (m, 2H), 3.91-3.96 (d, IH), 3.88 (s, 3H), 3.31-3.40 (d, IH), 1.22-2.00 
(m, IIH); Mass (m/z): 360.18 (M^+l). 

20 Example 12: Preparation of 3-{3-f3-(3-Cvclopentvloxv-4-methoxvphenv^-5-methvl-4,5- 
dihvdroisoxa2ol-5-vl]-^1.2.4]loxadia2ol-5-vl>-pvridine (Compound No. 7) 

Nicotinic acid (0.0002 mole, 30 mg) was dissolved in dry dimethylformamide (1 
mL). To it, molecular sieves (100 mg, 4 A®) and triethylamine (0.0003 mole, .05 mL) was 
added. The reaction mixture was cooled to -20®C and isobutylchloroformate (0.0004 

25 mole, .06 mL) was added. After 10 minutes amidoxime (0.0004 mole, 160 mg, scheme I, 
Formula YH) in dimethylfomtiamide (2 mL ) was added. The reaction mixture was stirred 
at an ambient temperature overnight. Some firesh molecular sieves were added. The 
reaction mixture was heated at 120°C for 12 hours, nuxture was filtered. To filtrate water 
was added, extracted with ethyl acetate, washed, dried and concentrated in vacuo. The 

30 residue was purified by column chromatography. 



wo 2005/051931 



PCT/m2004/003893 



45 

Yield : 25%; m.p. : oily, NMR (CDCI3): 8 9.38 (s, IH), 8.83-8.84 (d, IH), 8.42-8.44 (d, 
IH), 7.47-7.51 (m, 2H), 7.06-7.09 (d, IH), 6.85-6.87 (d, IH), 4.81-4.83 (m, IH), 4..07- 
4.13 (d, IH), 3.88 (s, 3H), 3.41-3.46 (d, IH), 1.62-2.09 (m, 8H), 0.8-0.98 (m, 3H); Mass 
(m/z): 421.40 (M^+1). 

5 The following compounds were prepared following the above procedure 

-4-{3-[3-(3-Cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5-dihydro-isoxazol-5-yl]- 
[l,2,4]oxadiazol-5-yl} -pyridine (Compound No. 57), 

Mass (m/z): 421.40 (M^+1) 

10 -5-tert-Butyl-3-[3-(3-cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5-dihydro-isoxazol- 
5-yl]-[l,2,4]oxadiazole (Compound No. 58), 

Mass (m/z): 400.42 Qs/t+l) 

-3-[3-(3-Cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5-dihydro-isoxazol-5-yl]-5-(2- 
15 ethoxy-pheayl)-[l,2,4]oxadiazole (Compound No. 59), 

Mass (m/z): 464.43 QA*^+1) 
m.p.: 138.5- 139°C 

* 

-2,6-Dichloro-4-{3-[3-(3-cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5-dihydro- 
20 isoxazol-5-yl]-[l,2,4]oxadiazol-5-yl} -pyridine (Compound No. 64), 

Mass (m/z): 489 Qs/t+l) 
m.p.: 136,5 ^C 

~3-[3-(3-Cyclopentyloxy-4-methoxyphenyl)-5-methyi-4,5-dihyd^^ 
25 isopropyl-[l,2,4]oxadiazole (Compound No. 65), 

m.p.: 87 "^C Mass (m/z): 396.00 (M*+l) 
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-5-Cyclohexyl-3-[3-(3-cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5-dihydi^ 
5-yl]-[l^,4]oxadiazole (Compound No. 66), 

Mass (m/z): 426.42 (M^+1) 

5 _5-(2-CWoioplieayl)-3-[3-(3-cyclopeatyloxy-^methoxyphenyl)-5-methyl-4,5-^ 
isoxazol-5-yl]-[l,2,4]oxadiazole (Compoimd No. 76), 

Mass (m/z): 454.31 (M*"+l) 

m.p.: 122*'C 

10 -3-[3-(3-Cyclopentyloxy-4-methoxyplienyl)-5-methyl-4,5-dihydbx>-isoxazol-5-yl]-5-(2,4- 
didiloio-phenyl)-[l,2,4]oxadiazole (Compound No. 77), 

Mass (m/z): 488.25 (M*+l) 

m,p.: 129°C 

c 

15 Example 13: Preparation of 5-tert-BuM-3-r3-(3-CvcloT)entvlox v-4-metho 
methvl-4.5-dihvdroisQxazol-S>vn-ri,2,41oxadiazole (Compound No. 8) 

Amidoxime (100 mg, 0.0003 mole, scheme I, Formula VD) was taken in benzene 
(2 mL). Pivaloyl chloride (0.1 mL, 0.0009 mole) was added. The reaction mixture was 
refluxed for about 3 hours. Benzene was removed under reduced pressure. The residue 
20 was dissolved in ethyl acetate, washed with saturated sodium bicarbonate solution, dried 
and concentrated in vacuo. The residue was taken is dimethylformamide (5 mL) and 
refluxed for 3 hours. Dimethylformamide was removed under reduced pressure, water 
was added, extracted with ethyl acetate, dried and concentrated in vacuo. 

Yield : 25%; m.p. : sticky soUd; NMR (CDCI3): 5 7.39-7.40 (d, IH), 7.04-7.08(d, IH), 
25 6.84-6.87 (d, IH), 4.80-4.83 (m, IH), 4.02-4.07 (d, IH), 3.87 (s, 3H), 3.3 1-3.36 (d, IH), 

r 

1.74-1.96 (m, 8H), 1.43 (s, 9H), 1.24-1.35 (m. 3H); Mass (m/z): 400.42 (M^+1). 
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Example 14: Preparation of 3-r3 -(3 -CvclopentvloxV'4-methoxvpheavD-5-metfavM 
dihvdroisoxazol-5>vl1-4-metfavl>4H-[L2,4]oxadiazole-5-thione (Compound No> 6) 

3-[3<3-Cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5-di^ 
4H-[l^,4]oxadiazole-5-thione (0.0001 mole, 40 mg, example 7), was dissolved in acetone 
5 (2 mL). To it potassium carbonate (0.001 mole, 147 mg) and methyliodide (0.0002 mole, 
.016 mL) were added The reaction mixture was refluxed for overnight. Filtered to remove 
potassium carbonate, washed with acetone. From filtrate, acetone was removed imder 
reduced pressure to give a low melting solid compound. 

Yield : 72%; NMR (CDCh): S 7.38 (d, IH), 7.03-7.06 (d, IH), 6.83-6.86 (d, IH), 4.80- 
10 4.82 (m, IH), 3.97-4.02 (d, IH), 3.87 (s, 3H), 3.31-3.37 (d, IH), 2.72 (s, 3H), 1.80-1.99 
(m, 8H), 1.26-1.32 (m, 3H); Mass (m/z): 390.38 (M^+1). 

Example 15: General method of preparation of compoxmd of Formula XX (wherein 
Ri=Xi=<:H^. Yi=R4=Y7=R X7=cvclopentvl and n=V) 

Method A: To a stirred solution of 3-(3-Cyclopentyloxy-4-methoxy-phenyl)-5- 
15 methyl-4,5-dihydro-isoxazol-5-yl]-methylamine (0,3569 mmol, lequiv. Scheme n. 

Formula XIX) in 2 mL chloroform was added triethylamine (2.6767 mmol, 7.5 equiv). 
Compound of Formula R12COCI (0.3925 mmol, 1.1 equiv) was added dropwise over a 
period of 15 minutes with stirring the solution vigorously. The reaction was allowed to 
stir at an ambient temperature. The reaction mixture was quenched by adding 5 mL water. 
20 The resulting mixture was extracted with chloroform. The organic layer was thoroughly 
washed with water and was dried over anhydrous sodium sulphate, filtered and 
concentrated over buchi to afford the cmde product. The crude product was purified over 
siUca gel colunm (100-200 mesh) using hexane and ethyl acetate mixture as eluent. 

The following compounds were prepared following the above general procedure 

25 -Morpholine-4-caiboxyUc acid [3-(3-cyclopentyloxy-4-methoxy-phenyl)-5-methyl-4,5- 
dihydro-isoxazol-5-ylmethyl]-amide (Compound No. 1 1), 

Mass (m/z): 418.30 (M'+l), 

-N-[3-(3-Cyclopentyloxy-4-methoxy-phenyl)-5-methyl-4,5-dihydro-isoxazol-5-ylmethyy 
30 4-fluoro-benzamide (Compound No. 12), 

Mass (m/z): 427.27 (M^+1), 
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-Adamantane- 1 Tcarboxylic acid [3-(3-cyclope!ntyloxy-4-methoxy-phenyl)-5-methyl-4,5- 
dihydro-isoxazol-S-yi-methyl]amide (Compound No. 13), 

Mass (m/z): 467.44 (I^+l), 

5 -Furan-2-carboxylic acid [3-(3-cyclopentyloxy-4-meflioxy-phenyl)-5-methyM,5-dihy^^ 
isoxazol-5-ylmethyl]-aimde (Compound No. 14), 

Mass (m/z): 339.24 (IVf+l), 

-l-[3-(3-Cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5-dihydro-isoxazol-5 
10 3-(2-tri£luoromethyl)-phenyl)-urea (Compound No, 16), 

Mass (m/z): 492.40 (M^+1) 

-l-[3-(3-CycIopentyloxy-4-methoxyphenyl)-5-methyl-4,5-dihydro-isoxazol-5-^^^ 
3-(2,4-difluorophenyl)-urea (Compound No. 17), 

15 Mass (m/z): 460.31 (M*^+l) 

-l-[3-(3-Cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5-dihydro-isoxazol-5-y^ 
3-O-tolyI-urea (Compoimd No. 18), 

Mass (m/z): 438.31 (M^+1) 

20 

-Morpholine-4-carboxylic acid [3-(3-cyclopentyloxy-4-methoxyphenyl)"5-methyl-4,5- 
dihydro-isoxazol-5-yl-methyl]-amide (Compound No. 19), 

Mass (m/z): 418,30 

25 Method B: To a solution of 3-(3-Cyclopentyloxy-4-methoxy-phenyl)-5-methyl-4,5- 

dihydK)-isoxazol-5-yl]-methylamine (0.3407 mmol, 1 equiv, scheme n. Formula XX) and 
RuCOOH (0.3407 mmol, 1 equiv.) in 0.8 mL dry dimethylfomiamide at O^C was added 1- 
hydroxybenzotriazole (0.3407 mmol, 1 equiv) and N-methylmorpholine (1.3628 mmol, 4 
equiv.). The reaction mixture was allowed to stir at 0 °C for 30 minutes. Thereafter, l-[3- 

30 (dimethylamino)propyl-3-ethyl3carbodiimide hydrochloride (0.6814 mmol, 2 equiv.) was 
added to the reaction mixture and reaction was continued at 0 °C for 1 hour and therafter at 
an ambient temperature for 20 hours. The reaction was quenched by adding water. The 
resulting reaction mixture was extracted with ethyl acetate. The ethyl acetate layer was 
dried over anhydrous sodium sulphate, concentrated in vacuo to afford tiie crade product. 

35 The cmde product was purified over silica gel column (1 00-200 mesh) using hexane and 
ethyl acetate mixture as eluent. 
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The following compound was prepared following the above procedure (Method B) 

-2-(3-Cyclopentyloxy-4-methoxy-phenyl)-N-[3-(3-cyclopentyloxy-4-mefe^ 
methyl-4,5-dihydro4soxa2»l-5-ylmethyl]-acetam (Compound No. 15) 

Mass (m/z): 523.37 (M*^H-1) 

5 

Example 16: General method of preparation of compound of Formula IX fwherein 

R^=Yi=Y 2==-H. Ri=<:H3 . Xi=<HF^ X=Y=0, R n ^^H) 

Ste p 1: Preparation of compound of Formula VI 

Oxime (Formula IV, scheme 1, 1 equiv.) and methyl methacrylate (10 equiv.) were 
10 taken in tetrahydrofuran. At ambient temperature sodium hypochlorite solution was added 
dropwise. The reaction mixture was stirred at room temperature for overnight. 
Tetrahydrofuran was removed under reduced pressure. Water was added and extracted 
with ethyl acetate. The mixture was washed with saturated sodium chloride solution, dried 
over anhydrous sodiiun sulfate and concentrated in vacuo to give pure compound. 

15 Step 2: Preparation of compound of Formula VHI 

To the ester compound (Formula VI, step I) hydrazine hydrate (10 equiv.) was 
added and allowed to stir at 120 for about 3 homrs. When the reaction was complete, it 
was cooled and water was added. Sohds which separated out were filtered, dissolved in 
ethyl acetate, washed with water, dried over anhydrous sodium sulfate and concentrated in 
20 vacuo to give pure compoimd. 

Step 3: Preparation of compound of Formula IX 

Hydrazide (Formula VHI, step 2) and triethylorthoformate (5 ml per mmole) were 
heated at 120 for about 3 hours. Excess triethylorthoformate was evaporated and the 
residue heated for further about 2 hours at 140 ^C. When the reaction was complete, the 
25 reaction mixture was diluted with water, saturated with potassium carbonate and extracted 
with ethyl acetate. Organic layer was dried and concentrated in vacuo. Purification was 
done by column chromatography to give pure compound. 

The following compounds were prepared following the above general procedure 

-2-[3-(4-Difluoromethoxy-3-methoxyphenyl)-5-methyl-4,5-dihydro-isoxazol-5-^^^ 
30 [l,3,4]oxadiazole (Compound No. 80) 

Mass (m/z): 326.12 (M^+1), 
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^2- {3-[3-(Bicyclo[2.2. l]hept-2-yloxy)-4-difluoromethoxyphenyl]-5-methyI-4,5-dihyd^^ 
isoxazol-5-yl}-[l,3*4]oxadiazole (Compound No. 81), 

Mass (m/z): (M^+1) 

5 -2-{3-[3r(beiizyloxy)-4-difluoromethoxyphenyl]-5-methyl-4,5 
[l,3,4]oxadiazole (Compoimd No. 82) 
Mass (m/z): 402.11 (M^+1), 

• -2-[3-[4-Difluoromethoxy-3-ethoxyphenyl)-5-methyl-4,5-dihydro-isoxa2ol^ 
10 [1 ,3,4]oxadiazole (Compound No. 83) 

Mass (m/z): 340.12 (M^+1), 

-2-[3-[4-Difluorome11ioxy-3-isopropoxyphenyl)-5-methyl-4,5-dihydro-isoxazol-5-^^ 
[ 1 ,3,4]oxadiazole (Compoimd No. 84) 

1 5 Mass (m/z): 354 .0 (M^+1), 

-2-[3-(3-Cyclohexyloxy-4-difluoromethoxyphenyl)-5-metliyl-4,5-dihydro- 
[l,3,4]oxadiazole (Compound No. 85) 

Mass (m/z): 394.16 (Mf^'+l), 

20 

-2"[3-(3-Butoxy-4-difluoromethoxyphenyl)-5-metiiyl-4,5-dihydro-is^^ 
[l,3,4]oxadiazole (Compound No. 86) 

Mass (m/z): 368.09 (M^+l), 

25 -2-[3-(3-Cyclohq[)tyloxy-4-difluoromethoxyphenyl)-5-meth^ 
[l,3,4]oxacUazole (Compound No. 87) 

Mass (m/z): 408.17 (M"^+l), 

-2-[3-(4-Difluoromethoxy-3-propoxyphenyl)-5-methyl-4,5-dihydro-isoxazol-^ 
30 [1 ,3,4]oxadiazole (Compound No. 88) 

Mass (m/z): 354.14 (M^+1), 

— 2-[3-(3 ,4-Bis-difluoromethoxyphenyl)-5 -methyl-4,5 -dihydro-isoxazol-5-yl]- 
[l,3,4]oxadiazole (Compound No. 89) 

Mass (m/z): 362.21 OI^+l), 

35 

-2-[3-(3-Cyclopentyloxy-4-difluorometiioxyphenyl)-5-methyl-4,5-dihydro-^ 
[l»3,4]oxadiazole (Compound No. 90) 

Mass (m/z): 380.19 (M*^+l), 
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-2-[3<3-Cyclopiopylmethoxy-4-dmuoromeliioxyphenyl)-5-methyl-4,5-dihydro4sox^^^ 
5-yl]-[13,4]oxa<iiazole (Compoxmd No. 91) 

Mass (m/z): 366.18 (M^+l), 

-2-[3-(3-Cyclopropylmethoxy-4-methoxy-phenyl)-5-meth>4-4,5-dihy<fro-^ 
[l,3,4]oxadiazole (Compound No. 92), 

Mass (m/z): 330.18 (M^+1) 

-2-[3-(3-Difluoromettioxy-4-methoxyphenyl)-5-methyl-4,5-dihydro-isoxazol-5-yl]- 
[l,3,4]oxadiazole (CompoimdNo. 93) 

Mass (m/z): 326.110^1^+1), 

Example 17: General method of preparation of compovmd o f Formula XXIV (wherein 
R ^=Yi=Y7=H. Ri= X,=CH,- X,=cvclopent vl. X=Y=0) 

Step 1 : Preparation of compound of Formula XXHI 

Nitriles (Formula XXII, Scheme HI, 1 equiv.) was taken in solution of 
ethanol/water (1:4) and stirred for about 5 minutes. To this hydroxylamine hydrochloride 
(3.7 equiv.) and sodium carbonate (1.8 equiv.) were added and stirred for about 10 
minutes at ambient temperature. The reaction mixture was stirred at reflux for about 18 
hours. Ethanol was removed under reduced pressure. Water was added and triturated. 
Solid yfbich precipitates out was filtered and dried under vacuo to give tiie desired 
amidoxime. 

Step 2: Preparation of compound of Formula XXIV 

Acid (Formula VI, Scheme 1, 1 equiv.) and amidoxime (Formula XXHI, step 1,1.1 
equiv.) was taken in dry dimethylformamide. At 0 °C hydroxybenzotriazole (1 equiv.) and 
N-mefliyl moipholine (4 equiv.) were added and stirred at 0 °C for about one hour. At the 
same temperature l-(3-dimethylaminopropyl)-3-eaiyl carbodiimide hydrochloride (2 
equiv.) was added. The reaction mixture was stirred at room temperature for about 24 
hours. Water was added, extracted with ethyl acetate, dried and concentrated in vacuo. 
SoUd, which formed, was taken in ethanol: water (7:1) and sodium acetate (1.5 equiv.) 
was added. Reaction mixture was refluxed at 80-90 °C for about 3 hours. Cooled, soUd, 
which separated out, was filtered and recrystallized with ethanol. 

The following compounds were prepared following the above general procedure 
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-3-(2-<:Moro-6-trifluorometiiylphenyl)-5-[3-(3-cyclopenty^^ 
methyl-4,5-dihydro-isoxazol-5-yl-[l,2,4]oxadiazole (Compound No. 20) 

Mass (m/z): 522.22 (M^+1), 

5 -3-(2-CMoro-4-fluorophenyl)-5-[3-(3-cyclopentyloxy-4-methoxyphenyl)-5^^ 
diliydro-isoxazol-5-yl]-[l,2,4]oxadiazole (Compound No. 21) 

Mass (m/z): 472.22 (M^+1), 

-3-(4-CUoro-2-methoxyphenyl)-5-[3-(3-cyclopentyloxy-4-me11ioxyphenyl)-5-met^^ 
10 dihydro-isoxazol-5-yl]-[l^,4]oxadiazole (Compound No. 22) 

Mass (m/z): 484.25 (M^+1), 

-3-<3<Jhloro-4-£luorophenyl)-5-[3-(3-cyclopentyloxy-4-methoxyphenyl)-5-me^^ 
dihydro-isoxazol-5-yl]-[l,2,4]oxadiazole (Compound No. 23) 

15 Mass (m/z): 472.22 (M^+1), 

-3-<3-CWoro-4-methoxyphenyl)-5-[3-(3-cyclopentyloxy-4-methoxyphen^^^ 
dihydro-isoxazol-5-yl]-[l,2,4]oxadiazole (Compound No. 24) 

Mass (m/z): 484.25 (M^+1), 

20 

-3-(3-Fluorophenyl)-5-[3-(3-^yclopentyloxy-4-methoxyphenyl)-5-methyM 
isoxazol-5-yl]- [l,2,4]oxadiazole (Compound No. 25) 

Mass (m/z): 438.21 (M^+1), 

25 --3-(3,4-Difluorophenyl)-5-[3-(3-cyclopentyloxy-4-methoxyphm^ 
diliydroisoxazol-5-yl]-[l,2,4]oxadiazole (CompoxmdNo. 26) 

Mass (m/z): 456.2 (M^+1), 

-3 -(4-Methoxyphenyl)-5 -[3-(3 -cyclopentyloxy-4-methoxyphenyl)-5-metiiyl-4,5- 
30 dihydroisoxazol-5-yl]-[l,2,4]oxadiazole (Compound No. 27) 

Mass (m/z): 450.27 (M^+1), 

-3.(3^4-Dimethoxyphenyl)-5-[3-(3-cyclopen1yloxy-4-methoxyphenyl)-5-meth^ 
dihydro-isoxazol-5-yl]-[l,2,4]oxadiazole (Compound No. 28) 

35 Mass (m/z): 480.27 (M^+1), 

-3-(2-CMoro-6-fluorophenyl)-5-[3-(3-cyclopen1yloxy-4-methoxyphenyl)-5-methyM^ 
dihydro-isoxazoI-5-yl]-[l,2,4]oxadiazole (CompoxmdNo. 29) 

Mass (m/z): 472.22 (M^+1), 
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-3-(2,5-Difluoro-phenyl)-5-[3-(3-cyclopentyloxy-4-methoxyphenyl)-5-^ 
dihydro-isoxazol-5-yl]-[l,2,4]oxadiazole (Compouad No. 30) 

Mass (m/z): 456.22 (M^+1), 

5 -«3-(2,6-DicMorophenyl)-5-[3-(3-cyclopentyloxy-4-methoxyphenyl)- 
dihydro-isoxa2ol-5-yl]-[l,2,4]oxadiazole (Compound No. 31) 

Mass (m/z): 488.18 (M^+1), 

-3-(2,3-Dichloro-phenyl)-5-[3-(3-cyclopentyloxy-4-methoxyphenyl)-5-me^^ 
1 0 dihydro-isoxazol-5-yl]-[ 1 ,2,4]oxadiazole (Compound No. 32) 

Mass (m/z): 488.18 (M*^+l), 

-3-(2,4-DicMorophenyl)-5-[3-(3-cyclopentyloxy-4-methoxyphenyl)-5-methyM^ 
dihydro-isoxazol-5-yl]-[l^,4]oxadiazole (Compound No. 33) 

15 Mass (m/z): 488.18 (M^+1), 

-3-(3,5-DicMorophenyl)-5-[3<3-cyclopentyloxy-4-methoxyphenyI)-5-met^^^ 
diliydro-isoxazol-5-yl]-[l,2,4]oxadiazole (Compound No. 34) 

Mass (m/z): 488.18 (M^+1), 

20 

-3-(2,5-DicMorophenyl)-5-[3K3-^yclopentyloxy-4-metlioxyphenyl)-5-^ 
dihydro-isoxazol-5-yl]-[l,2,4]oxadiazole (CompoimdNo. 35) 

Mass (m/z): 488.18 (M^+1), 

25 -3-(3,5-IMfluorophesnyl)-5-[3-(3-cyclopentyloxy-4-methoxyphenyl)-^ 
dihydro-isoxazol-5-yl]-[l,2,4]oxadiazole (Compound No. 36) 

Mass (m/z): 456.28 (M*^+l), 

-3-(3-CMoropheaiyl)-5-[3-(3-cyclopentyloxy-4-methoxyphenyl)-5-mettiyl-4,^ 
30 isoxazol"5-yl]-[l,2,4]oxadiazole (Compound No. 37) 

Mass (m/z): 454.20 (M^+1), 

-3-(2,4-Difluorophenyl)-5-[3-(3-cyclopentyloxy-4-metiioxyphenyl)-5-methyl-4^ 
diliydro-isoxazol-5-yl]-[l,2,4]oxadiazole (Compound No. 38) 

35 Mass (m/z): 456.27 (M^+1), 

-3-(3,4-DicMorophenyl)-5-[3-(3Kjyclopentyloxy-4-methoxyphenyl)-5-methyM^ 
dihydro-isoxazol-5-yl]-[l,2,4]oxadiazole (Compound No. 39) 

Mass (m/z): 488.21 (M^+1), 
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-3<4-CMorophenyl)-5-[3-(3K;yclopentyloxy-4-methox>phenyl)-5-metiiyl-4,5-dihyd^^ 
isoxa2ol-5-yl]-[lA4]oxadiazole (Compound No. 40) 

Mass (m/z): 434.24 OVC'+l), 

5 _4_{5_[3.(3-Cyclopentyloxy-4-metiioxyphenyl)-5-metliyl-4,5-dihy(ko-isoxazol-5-yy 
[l,2,4]oxadiazole-3-yl}-pheiiylainme (Coinpound No. 41) 

Mass (m/z): 435.27 (M^+1), 

-3-Pheayl-5-[3-<3-cyclopenlyloxy-4-methoxyph.enyl)-5-methyl-4,5-dihydro-isoxazol-5- 
1 0 yl]-[l ,2,4]oxadiazole (Compound No. 42) 

Mass (m/z): 420.30 (M*^+l), 

-3<3,4-Dimethylphenyl)-5-[3-(3-cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5- 
dihydro-isoxazol-5-yl]-[l,2,4]oxadiazole (Compound No. 43) 

15 Mass (m/z): 448.32 (M^+1), 

-3<2-Chlorophenyl)-5-[3<3-cyclopentyloxy-4-methoxyphenyI)-5-methyl-4,5-dihydro- 
isoxazol-5-yl]-[l,2,4]oxadiazole (Compound No. 44), 

Mass (m/z): 453.5 (M^+1), 

20 

-3<4-Huorophenyl)-5-[3-(3-cyclopentyloxy-4-methoxypheaiyl)-5-methyl-4,5-diliydro- 
isoxazol-5-yl]-[l,2,4]oxadiazole (Compound No. 45), 

Mass (m/z): 438.29 (M^+1), 

25 -3-Metiiyl-5-[3-(3-cyclopentyloxy-4-methoxyphenyl>5-metiiyl-4,5-dihydro-isoxa^ 
yl]-[l,2,4]oxadiazole (Compound No. 46). 

Mass (m/z): 358.0 (M^+1), 

Pvam plft 1 fleneral method of preparation of compoimd of Foimiaa VI (wherein 
30 Vj=Y^ =T?^=H. R, =CH.. Ri=CN. (CHoVCN) 

Oxime (Formula IV, scheme 1, 1 equiv.) and compound of Formula V (2 equiv.) 
were taken in tetrahydrofitran. At ambient temperature, sodium hypochloride solution was 
added dropwise. The reaction mixture was stirred at room temperature overnight. 
Tetrahydrofuran was removed under reduced pressure. Water was added, extracted with 
35 ettiyl acetate, washed with saturated sodium chloride solution, dried and concentrated in 
vacuo. Purification was done by column chromatography using silica gel (100-200). 

The following compounds were prepared following the above procedure 
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« 

-3-(3-CyclopropylmetJioxy-4-difluoromethoxjTphenyl)-5-met^^ 
carbonilxile (Compound No. 94), 

Mass (m/z): 323.25 (M*^+l) 

5 -3-(3-Cyclopen1yloxy-4-difluoromethoxyphenyl)-5-methyl-4,5-dihy^^ 
carbonitcile (Compound No. 95), 

Mass (m/z): 337.14 QA^+l) 

-3-(3,4-Bis-difluoromethoxyphenyl)-5-methyl-4,5-dihydro4soxazole^ 
1 0 (Compound No. 96), 

Mass (m/z): 319.15 (M^+1) 

-3-(3-Cyclopropylmethoxy-4-me1hoxyphenyl)-5-methyl-4,5-dihydro-^^^ 
carbonitiile (Compound No. 97), 

15 Mass (m/z): 287.24 (M^+1) 

-3-(3-Butoxy-4-difluoromethoxyphenyl)-5-methyl-4,5-dihydro-isoxazole-5-c^^ 
(Compoxmd No. 98), 

Mass (m/z): 325.13 (M^+1) 

20 

-3-(4-Difluoromethoxy-3-propoxyphenyl)-5-me1iiyl-4,5-dihydro4soxazole-5-c^^ 
(Compound No. 99), 

Mass (m/z): 311.07 (M^+1) 

25 — 3-(4-Difluoromelhoxy-3-isopropoxyphenyl)-5-methyM,5Hiihydro-isoxa 
carbonitiile (Compoimd No. 100), 

Mass (m/z): 311.15 (M^+1) 

-3-[3-(Bicyclo[2.2,l]hept-2-yloxy)-4-difluoromethoxyphenyl]-5-^ 
30 isoxazole-5-carbonitnIe (Compound No. 101), 

Mass (m/z): 363.14 (M^+l) 

-3-(3-Benzyloxy-4-difluoromethoxyphenyl)-5-mehtyM,5-dihydro-isoxazole-5- 
carbonitiile (Compound No. 102), 

35 Mass (m/z): 360.18 (M^+1) 
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Example 19: Preparation of 3-r3-G-Cyclopentvloxv-4-methoxvphenvlV5-methvl-4,S- 
dihvdro-isoxazol-S-vn-S-methvl-f L2,4]oxadiazoIe (Compoimd No> 56) 

To a mixture of amidoxime (100 mg, 0.00030 mole. Scheme I, Formula VII) and 
powdered molecular sieves 500 mg), dry tetrahydrofiiran (3 ml) was added. The 
5 reaction mixture was stirred for about 30 minutes. Sodium hydride (1 1 mg, 0.0003 mole) 
was added and heated at about 60^C for about 45 minutes. Methyl acetate (0.047 ml, 
0.0006 mole) was added to reaction mixture and refluxed at about 65-70°C for one hour. 
The reaction mixture was filtered, and washed with ethyl acetate. The organic layer was 
concentrated under reduced pressure to give cmde product, which was purified by column 
10 chromatography using siUca gel (100-200). Yield: 50 mg. 

The fsllowing compounds were prepared following the above procedure 

-3-[3-(3-Cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5-dihydro-isoxazol-5-yy 
fluromethyl-[l,2,4]oxadiazole (Compound No. 67), 

Mass (m/z): 376.22 (M^+1) 

15 

-3-[3-(3-Cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5-dihydro-isoxazol-5-yl]-5-^^ 
fluorophenyl)-[l,2,4]oxadiazol (Compound No. 70), 

Mass (m/z): 438.24 (M^+1) 

20 -{3-[3-(3-Cyclopentyloxy-4-mthoxyphenyl)-5-methyl-4,5-dihydro-isoxazol--5-yl]- 
[l,2,4]oxadiazol-5-yl}-acetonitrile (CompoxmdNo, 71), 

Mass (m/z): 383.24 (M^H-l) 

Example 20: Preparation of 3"r3-(3-Cvclopentvloxv-4-methoxvphenvl)-5"methvl-4.5- 
25 dihvdro-isoxazol-5-vll-5--(tetrahvdro-fiiran-2--yl)-rii2.41oxadiazole (Compound No. 68) 

Amidoxime (100 mg, 0.0003 mole. Scheme I, Formula VET) and tetrahydro~2- 
furoic acid (0.03 ml, 0.0003 mole) was taken in dimethylformamide (1 ml). At about O^'C, 
1-hydroxybenzotriazole (40 mg, 0,0003 mole) and N-methylmorpholine (0.168 ml, 0.0012 
mole) were added and stirred for about 1 hour. Thereafter, at about O^C 1- (3- 
30 dimethylaminopropyl)-3-ethyl carbodiimide hydrochloride (115 mg, 0.0006 mole) was 
added and stirred at room temperature for about 24 hours. Water (5 ml) was added, 
extracted with ethyl acetate. The ethyl acetate layer was dried over anhydrous sodium 
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sulphate, and concentrated in vacuo. Dimethylformamide (2 ml) was added to the reaction 
residue. 50 mg powdered molecular sieves was added and refluxed at about 1 10-120°C 
for about 4 hours. The resultant was filtered and washed wifli ethyl acetate. The organic 
layer was concentrated and purified by column chromatogrs^hy using silica gel (100-200). 

Yield: 40 mg 

The following compounds were prepared similarly 

--3-[3-(3-Cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5-dihydro-isoxazol-5-yl]-5- 
cyclopropyl-[l,2,4]oxadiazole (Compound No. 60), 

Mass (m/z): 384.31 (M*^+l); m.p.: 105-106°C. 

-5-(3-Chlorophenyl)-3-[3-(3-cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5-dihydro- 
isoxazol-5-yl]-[l,2,4]oxadiazole (Compound No. 61), 

Mass (m/z): 454.31 (M^+1); m.p.: 103-104*'C. 

-5-[3-(3-Cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5-dihydro-isoxazol-5-yl]-5-m- 
tolyl-[l,2,4]oxadia2ole (Compound No. 62), 

Mass (m/z): 434.42 QV^+l); m.p.: 131-132°C. 

-3-[3-(3-Cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5-dihydro-isoxazol-^ 
dimethyl-phenyl)-[l,2,4]oxadiazole (Compound No. 63), 

Mass (m/z): 448.00 (M*^+l); m.p.: 131°C. 

-3-[3-(3-Cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5-dihydro-isoxazol-5-yl]-5-^^ 
fluoro-phenyl)-[l,2,4]oxadiazole (Compound No. 69), 

Mass (m/z): 438.26 (M^+1); m.p.: 146.1-146.3''C. 

■-4-{3-[3-(3-Cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5-dihydro-isoxazol-5-^^^ 
[l,2,4]oxadia2ole-5-yl)-benzonitrile (Compound No. 72), 

Mass (m/z): 445.32 OVf+1) 

-3-[3-(3-Cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5-dihydro-isoxazol-5-yy 
trifluoromethyl-[l,2,4]oxadiazole (Compound No. 73), 

Mass (m/z): 412.25 (M^+1) 

-3-[3-(3-Cyclopentyloxy-4-methoxyphenyl)-5-mefliyl-4,5-dihydro-isoxazol-5 
mellioxy-phenyl)-[l,2,4]oxadiazole (Compound No. 74), 
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Mass (m/z): 450.26 (M^+1); m.p.: 121-122''C. 

-3-[3-(3-Cyclopentyloxy-4-methoxyphenyl-5-methyM,5-dih 
dimethoxy-phenyl)[l,2,4]oxadiazole (Compound No. 75), 

5 Mass (m/z): 480.32 (M^+1); m.p.: 1 19-120°C. 

-5-Cyclopentyl-3-[3-(3-cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5- 
isoxazol-5-yl]-[l,2,4]oxadiazole (Compound No. 78), 

Mass (m/z); 412.33 (M^+1) 

10 

~3-[3-(3-Cyclopentyloxy-4-methoxyphenyl)-5-mel3iyl-4,5-dihydro-isoxazol-5-^^ 
dichloro-phenyl)-[l,2,4]oxadiazole (Compound No. 79), 

Mass (m/z): 488.17 (M*^+l); m.p.: 1 13.5-1 14.9°C- 

15 Example 21: Preparation of 2-r3-f3-Cvclopentvloxv-4-methoxvphenvlV5-methyl-4.5- 
dihydro-isoxazol-5-vn-pvridine (Compound No. 103^ 

3-cyclopentyloxy-4-metlioxybenzaldehyde oxime (250 mg, 1.063 mmol) and 2- 
vinyl-pyridine (167 mg, 1 .595 mmol) were taken in tetrahydrofuran (3 ml). The reaction 
mixture was stirred for about 10 minutes. Sodium hypochloride solution (1 ml, 10.63 
20 mmol) was added gradually over 1 5 minutes and stirred for 2 hours. THF was evaporated 
off and the residue was extracted with ethylacetate. The organic layer was washed with 
water, dried over aiihydrous sodium sulphate and concentrated. The product was purified 
using column chromatography. Mass (m/z): 339.21 (M*^+l). 

Example 22: Preparation of l5-r3-f3-Cvclopentvloxv-4-methoxvphenvlV5"methvM>5- 
25 dihvdro-isoxazol-5-vl]-[13.41 thiadiazol'-2-vU-cvclopropvlamine (Compound No. 49^ 

3-(3-cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5-dihydro-isoxazole-5- 
carboxyUc acid (250 mg, 0.00078 mole) and cyclopropylthiosemicarbazide (102 mg, 
0.00078 mole) were taken in dioxane (10 ml). At about 65°C, POCI3 (0.07 ml, 0.00078) 
was added to the reaction mixture. The reaction mixture was refluxed at about 65°C for 
30 about 5 hours and then at room temperature overnight. Dioxane was removed under 

reduced pressure. Saturated sodium bicarbonate solution was added. Extraction was done 
by ethyl acetate, and the extract was washed with saturated sodium chloride solution. The 
product was dried over anhydrous sodium sulphate and concentrated in vacuo to give solid 
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compound, which was further crystallized by ethanol to give white solid compound having 
m.pt- 188-189°C. Yield - 44 mg; Mass (M^+1) = 415. 

The following compoxmd was prepared similarly 

-5-[3-(3-Cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5-dihydro4soxazol- 
5 thiadiazol-2-yl-ainine (Compound No. 48) 

Mass (m/z): 37537 (M'+l) 

Example 23: Preparation of 3-f3-Cvclopentvloxv-4-methoxvphenylV5-(4,5-dihvdrO" 
thiazol-2'ylV5>methvl'4,5-dihvdrO"isoxazole (Compound No. 51) 

10 3-(3-Cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5-dihydroisoxazole-5- 

carbonitrile (70 mg, 0.0002 mole) and 2-aminoethanthiol hydrochloride (53 mg, 0.0004 
mole) were taken in 5 ml ethanol. Triethylamine (0.04 ml, 0.0003 ml) was added to the 
reaction mixture and refluxed for about 5 hours. Ethanol was removed imder reduced 
pressure to get crude compound, which was purified by column chromatography using 

15 sihca gel (100-200). Yield: 50 mg; m.pt.: sticky solid. 

Example 24: Preparation of l-l5-r3-f3-Cvclopentvloxv-4-methoxvphenvlV5-methvl-4,5" 
dihvdro-isoxa2ol«5-vn-2"etfavl-2-methvl-[l ,3,4]oxadia2:ol-3-vl> -ethanone (Compound No. 
50) 

Ste p a : Hydrazide (100 mg, 0.0003 mole. Scheme lA, Formula VTJI) was taken in ethanol 
20 (5 ml). Ethylmethyl ketone (0.03 ml, 0.0004 mole) was added. The reaction mixture was 
stirred at refluxing temperature for about 10 hours. Ethane was removed under reduced 
pressure to give oily compound. 

Step b : The compoimd from step a was taken in pyridine (3 ml). One ml acetic anhydride 
was added and stirred at about lOO^C for about 8 hours. A mixture of acetic anhydride 
25 and pyridine was removed under reduced pressure. 5 ml cold water was added and 

extraction was done by ethyl acetate. The resultant was washed with saturated sodium 
chloride solution, dried over anhydrous sodium sulphate and concentrated in vacuo to give 
cmde compound, which was purified by colmnn chromatography xzsing sihca gel (100- 
200). 
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Fvflm ple 25: Preparation of 3'-(3-CvcloDent Y l"^ y-^-methoxvphenvlV5,5'-diTne1hYl- 
4,S.4' S'-tetrahvdro-r3.5n biisoxazolvl-S- rarhoTiitrile (Contpound No. 52) 

Step a: Cbdme (350 mg, 0.00148 mole. Scheme I, Formula IV) and methacrolein (0.73 ml, 
0.0089 mole) was taken in tettahydrofiiian (10 ml). Sodimn hypochlorite solution (10 ml) 
was added dropwise to residue mixture. The reaction mixture was stirred at room 
tenq)erature for about 14-16 hours. Tetrahydrofuran was removed under reduced pressure. 
Water (10 ml) was added, extracted with ethyl acetate, washed with saturated sodium 
chloride solution, dried over anhydrous sodium sulphate and concentrated in vacuo to give 
oUy compoimd. 

Steob: The confound from step a was taken in ethanol (10 ml) and to it hydroxylamine 
hydrochloride (160 mg, 0.0023 mole) and anhydrous sodium acetate (189 mg, 0.0028 
mole) were added. The reaction mixture was stirred at room temperature for about one 
and half an hours. Ethanol was removed under reduced pressure, water was added, 
extracted with ethyi acetate. Dried over anhydrous sodium sulphate and concentrated in 
vacuo to give oily compound. 

Step c :- The compound from step b was taken in tetrahydrofuran (5 ml) and to it 
methacrylonitrile (0.246 ml, 0.0036 mole) was added. Sodium hypochloride solution (3 
ml) was added to reaction mixture dropwise within a 15 minute interval. The reaction 
mixture was stirred for about 15-16 hours. Tetrahydrofuran was removed under reduced 
pressure. Water (30 ml) was added, extracted with ethyl acetate. Dried over anhydrous 
sodium sulphate and concentrated in vacuo to give oily compound, which was purified by 
column chromatography using siHca gel (100-200). Yield: 50 mg; m.pt: oily. 
Example 26: Pre paration of ^-f 3-r3-Cvclo p entvloxv-4-methoxvphenyl)-5-methYl-4,5- 
dihvdro-isoya7.ol-5-vn-3H-ri -3.41oxadia zole-2-thione rCompoundNo. 55) 

Hydrazide (70 mg, 0.0002 mole. Scheme lA, Formula VHI) was taken in ethanol 
(5 .ml). To it potassium hydroxide solution (0.1 1 g, 0.0002 mole) in 1 ml ethanol were 
added foUowed by carbon disulfide (1 ml). The reaction mixture was refluxed for about 8 
hours. Ethanol was removed under reduced pressure. The reaction mixture was 
neutralized by dilute hydrochloride (2N). and extracted with ethyl acetate. The resultant 
was washed with saturated sodium chloride solution, dried over anhydrous sodium 
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sulphate and concentrated in vacuo to give crude product, which was purified by column 
chromatography using silica gel 100-200. Yield: 70 mg; m.pt: 195.5-200''C. 

Example 27: PreoaratioP of 4-An1^nn-^-f^-f3-cvclopentvloxv ^4-methoxvDhenvn-5- 
methvl-4.5-d^hvdro-isoxazol-5-vn-4H-r 1 .2.41triazo le-3-thiol f Compound No. 54) 

A mixture of 5-[3-(3-Cyclopeatyloxy-4-methoxyphenyl)-5-methyl-4,5-dihydro- 
isoxazol-5-yl]-3H-[l,3,4]oxadia2ole-2-tbione (50 mg, 0.00013 mole. Example 26) and 
hydrazine hydrate (0.02 ml, 0.0003 mole) in ethanol (2 ml) were refluxed for about 6 
hours. The solvent and excess hydraadne hydrate were removed under reduced pressure. 
Water was added, and the aqueous phase was extracted with ethyl acetate. The extract 
was washed with brine, dried over anhydrous sodium sulphate and concentrated in vacuo 
to give crude product, which was recrystallized usmg ethyl acetate hexane (20:80). Yield: 
15 mg; m.pt.: 228-229''C. 

Example 28: Preparation of Acetic ar -iH (Z)-7-aminn-2-^3-f3-rcvclopeptvloxv')-4- 
methoxvDhenvll-5-methvl-4.5-dihvdroisoxazol- 5-vnvinvl ester ( Compound No. 105) 

[3-(3-Cyclopentyloxy-4-meflioxyphenyl)-N-hydroxy-5-methyl-4,5- 
dihydroisoxazole-5-carboxamidine ( Example 4, 0.0007 mole,250 mg) was dissolved in 
dichloromethane. To it acetic anhydride (0.0007 mole, 0.07 ml) and triethyl amine 
(0.0007 mole, 0.105 ml) were added. The reaction mixture was stirred at an ambient 
temperature for about 2 hours. The mixture was washed with water. The organic layer 
was dried over anhydrous sodium sulphate, concentrated in vacuo and the residue was 
purified over column chromatography. Yield: 46%; m.pt: 130.9°C; NMR (CDCI3): 5 
7.29-7.30 (d, IH), 7.036-7.06 (d, IH), 6.83-6.86 (d. IH), 5.259 (s, 2H), 4.78-4.81 (m, IH), 
3.98 (d. IH), 3.87 (s, 3H), 3.276-3.33 (d, IH), 2.16(s. 3H), 1.79-2.09(m, 8H), 1.25-1.29(m, 
3H); Mass (m/z): 376.24 (M*+l). 

Example 29: Preparation of 3-l3-r3-(cvclopentvl oxv'>-4-methoxvphenvl1-5-metfayl-4,5- 
dihvdroisoxazol-5-va-5-methvl-1.4.2-dioxazole- S-carboxvUc acid ethvl ester (Compound 

No. 53) 

To a solution of 3-(3-cyclopentyloxy-4-methoxyphenyl)-5-methyl-4,5-dihydro- 
isoxazole-5-caibaldehyde oxime (0.480g, 1.51 16 mmole) and 2-oxo propionic acid ethyl 
ester (1.052g, 9.0698 nmiole) in tetrahydrofuran was added bleach over a period of about 
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40 minutes. The reaction mixture was allowed to stir at room temperature for about one 
and half hours. Thereafter, tetrahydrofiiran was removed over buchi. To the residue was 
added water (20 mL) and the resulting solution was extracted with ethyl acetate. Ethyl 
acetate layer was dried over anhydrous sodium sulphate and finally concentrated to afford 
5 an oily residue, which was purified by column chromatography. Yield: 0.200g; m.p: 139- 
140 ^C; Mass (m/z): 376.24 (M^+1). 

Example 30: Efficacy of compounds as PDE IV inhibitors 
PDE-IV Enzyme Assay 

The efficacy of compounds of PDE-4 inhibitors was determined by an enzyme 
10 assay using U937 cell cytosolic firaction (BBRC, 192: 1 126-1 131, 1993). Hydrolysis of 
cAMP to AMP was monitored using HPLC and ["^HjcAMP in the sample was detected 
using FLO-ONE Detector. 

The enzyme preparation was incubated in the presence and absence of the test 
compound for 30 min and amount; [^H]cAMP measured in the sample. The IC50 values 
1 S were found to be in the range of double-digit nM to >1 0 pM concentration. 



